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HFSS vIO 

THE POWER OF 1 □ 



Experience the power of HFSS v10 and 
discover why it's the industry standard for 
high-performance electronic design. V10 
powers high-frequency, high-speed design 
complexity and reduces design time with 
EM-circuit co-simulation for RF/Microwave, 
EMI/EMC, Optics, RF/Analog IC and multi- 
gigabit designs. V10 powers design-flow 
efficiency with robust CAD integration, 
geometric healing, model resolution and 
fault-tolerant meshing. V10 powers design 
optimization and engineering throughput 
with optional distributed analysis for paral- 
lel computing. Achieve the power of 10. 
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PFC: 

SIMPLE, SMALL POWERFUL 



From75Wto3kW+ 



TYPICAL CIRCUIT DESIGN USING mPFC™ 

IR1150 One-Cycle Control CCM PFC 
►h- 
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High Speed 
50-200kHzfor 
small magnetics 




1.5A gate drive 
for high power 
performance 



Dedicated OVP pin 
for high reliability 
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Enable with 
micropower 
standby for 
energy savings 



Plug our new IR1150|jPFC 
into your design: 

• Simplifies compliance with 
new energy efficiency and 
harmonic regulations 

• One-Cycle Control technique 

• No AC-line sensing 

• 50% less PCB area* 

• 40% fewer parts* 

• 45% fewer design steps* 

• SOIC-8 package 

• Enables bridge-less boost designs 

• in typical 1 kW power supply 

uPFC™ is a trademark of International Rectifier Corporation 



for more information call 1 .800.981 .8699 or visit us at 

www.irf.com/acdc 
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IOR Rectifier 

THE POWER MANAGEMENT LEADER 




With Atmel's AVR microcontrollers, 
your designs will always give you 
more than you expected. 




If you're looking for ways to get better 
|~ designs to market faster (and who isn't these 
days), start designing with Atmel's AVR® 
family of MCUs. No other 8-bit micro can give you 
its exceptional combination of performance, flexibility and 
power management. 

AVR is the most efficient and powerful 8-bit MCU on the 
planet. It has an enhanced RISC core running single-cycle 
instructions and a well-defined I/O structure that limits the 
need for external components. So it's not only easier to use, 
it delivers blazing execution of up to 20 MIPS. 

And when you consider AVR's outstanding Flash and 
EEPROM capability, plus its huge range of packaging, 



peripherals, memory sizes, power management modes and 
development tools, there's almost no limit to what you can 
design. From complex battery operated applications to 
industrial controls, and a whole lot more in between. 

That's why AVR has become the most popular 
microcontroller of its kind, with over a billion installed 
around the world. 

So if you're looking for ways to get more out of your 
designs, make sure you use the microcontroller that 
delivers more. 

Check it out today at www.atmel.com/ad/avr and register to 
win a free development kit. It just could be the start of a very 
fruitful relationship. 



Find out more about Atmel's AVR solutions today at www.atmel.com/ad/avr 



Performance 


Up to 20 MIPS 


Power consumption 


100nA (power down) 


Memory size 


1 to 256 Kbytes Flash 


Packaging 


8 to 100 pins 


Peripherals 


UART, SPI, 2-wire interface, timers, PWM, 10-bit AD, CAN, LCD 


Migration path 


All devices code compatible for seamless upgrade 



Everywhere You Are 3 " 



=) Atmel Corporation 2005. All rights reserved. AVR, Atmel, logo and combinations thereof, are registered trademarks, and Everywhere You Are is a trademark of Atmel Corporation or its subsidiaries. Other terms and product names may be trademarks of others. 
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Whatever your next innovative idea is, 
we'll help you design it. 

The Connected Home. Watch your favorite TV show or listen to your favorite 
music whenever you want, from any room of your home. Stream a tennis match to 
your portable media player while your daughter streams a cartoon to hers.That's 
harmony. At Philips, we have the semiconductor and software technologies — media 
processing, connectivity (wired and wireless) and telephony — to make it real. Our 
Nexperia family of systems-on-silicon provides highly integrated solutions for digital 
TV, IP set-top boxes, home media centers, portable media players 
and multimedia cell phones. That's why we are prepared to be ne^cj^eria 
your partner in making the connected home a reality. 




www.philips.com/ch 




The Connected Home. To help you design what's next, Philips and its partners 
offer reference designs and application software for the following: 

1. PVR/Home Media Server/Entertainment Center - A home media server based on 
Philips Nexperia Home Entertainment Engine handles multiple audio and video streams simultaneously 
and accesses content from multiple sources on demand throughout the home. 

2. Digital TV - Philips Nexperia TV reference designs use Philips' advanced picture improvement 
technologies and color enhancement algorithms to create an incredibly sharp picture, even from 
standard definition analog video. The Nexperia reference design can connect to a home network, 
then decode and display MPEG 2, 4 and H.264 streaming media. 

3. PC/TV - Philips' silicon tuner and PCI Express HD video codecs bring TV and entertainment to the PC, 

4. Personal Media Player - Philips Nexperia Personal Media Player reference design, 
based on the Nexperia Media Processor, records and plays back DVD quality video. 

5. Wireless Headset & Speakers - Philips' new wireless digital audio technology brings superb 
audio to headsets and speakers around the home, plus it supports control communications. 
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"At Symtx, we design, manufacture, and install hundreds of 
advanced functional test systems worldwide every year. 
By using Nl TestStand, we are able to meet vastly different 
customer requirements and still reduce our software 
development time by more than 30 percent." 



Atanu Bhattacharya 
Test Software Manager 
Symtx 





Nl TestStand - The Industry Standard 
in Test Management Software 

Nl TestStand is a ready-to-run test management environment from National Instruments for automating your test and 
validation systems. With Nl TestStand you can: 



• Develop, manage, and automate your test sequences 

• Simplify your maintenance through a modular, 
fully customizable test-system framework 

• Leverage toolkits and add-ons from Nl TestStand 
product and solution partners 



• Execute test modules written in any programming language 

• Specify sequence flow, reporting, database logging, 
and connectivity to enterprise systems 

• Maximize test throughput with built-in parallel and batch 
execution and synchronization 



To learn how Symtx and other electronic manufacturers are 
accelerating development and reducing costs, visitni.com/teststand. 



(800) 891-8841 



© 2005 National Instruments Corporation. All rights reserved. National Instruments, Nl, ni.com, and Nl TestStand are trademarks 
of National Instruments. Other product and company names are trademarks or trade names of their respective companies. 
2005-5764-803-101 
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The hot 1 00 products of 2005 

It's a tough job, but somebody's gotta doit EDN's editors 
r\ receive thousands of product announcements, and it's their job 
V-X V-/ to narrow these thousands of choices into the hundreds of 
newsworthy items that each year grace the pages of EDN. Now, our editors 
must even further narrow down these selections: EDN's hot 1 00 products 
of 2005. 



Quantum cryptography: 
when your link has to 
be really, really secure 
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Combining quantum theory 
and single photons, systems 
can achieve security that 
the laws of physics— rather than an 
algorithm's complexity-assure. 

by Bill Schweber, 
Former Executive Editor 
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Got game? 
Living-room consoles 
grapple for con- 
sumers' eyes, wallets 

I - A The holidays are here, so 
it must be time for 
another round of game- 
gear hype. Only one of the next- 
generation platforms is in 
production. Regardless of when 
they emerge, they all plan to evolve 
their capabilities beyond gaming 
with an eye toward being the 
home's entertainment centerpiece. 

by Brian Dipert, 
Senior Technical Editor 
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Shunt regulator speeds power supply's start-up 
Build a USB-based GPIB controller 
Programs calculate 1% and ratio-resistor pairs 

Simplify worst-case PSpice simulations with customized measurement expressions 
Tiny twisted-pair transmission line solves test-fixture woes 
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LCD Driver 



Like ordering a BLT with swiss, 
extra tomato, light mustard, 
on honey wheat, hold the mayo. 

Only with microcontrollers for LCDs, 
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RAM Single-voltage LCD segments Voltage Self-programming RAM Window WDT CPU clock LVI/POC Ring oscillator POC 

flash flash 



NECMCU 



C Electronics microcontrollers for LCD applications offer a wide range of options. Which means 
you're able to get exactly what your design calls for. 

Our latest Lx2 devices feature integrated LCD drivers that control up to 160 segments. These 
devices offer 16 to 128 KB of secure, single-voltage, self-programming flash memory and up to 
7 KB of RAM. Each microcontroller includes a low-voltage indicator, power-on clear circuit and 
need watchdog timer. Support for a variety of peripherals helps streamline your designs, and code- 
compatibility across our device families makes reacting to changes simple. 

Get a taste of NEC Electronics microcontrollers for LCD applications. Learn more and order an L2 demo kit 
for just $29. www.am.necel.com/lcd-options 




Empowered by Innovation 



©2005 NEC Electronics America, Inc. 
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Device incorporates mixed-signal circuitry 
FPGA-physical-synthesis tool knows the fastest 
routes 



Embedded video card drives multiple displays 
Generator produces precise digital waveforms 
to 13.5 GHz 



POL power modules boast fast transient response 
Vendor triples power available from compact 
dc-supply system 

Voices: Intel's Ron Resnick: wearing two hats 
Global Designer: Trendy phones incorporate sophis- 
ticated engineering; Poland moves into technology 



ARM7 cores target FPGA users 
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EDN.comment: High-stakes partnering: 
Who has the hole card? 



Circuit Protection: 3.3V ESD-protection device, sur- 
face-mount fuses, thyristors, and more 
Microprocessors: intelligent-energy-management 
software, microcontroller series, security processor, 
and more 

Test & Measurement: handheld spectrum analyzer, 
test devices for Ml MO WLAN technologies, and 
more 

EDA Tools: layout- and logic-design translators, 
LabView-compatible pc-board suite, and more 
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Bonnie Baker: The power of moving -average 
digital filters 

Prying Eyes: Thinking different 

Reality Check: Phone/game combo fails 

to engage an audience 
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ADVERTORIAL 



A New Approach to Streamlining the 
Application of Advanced Technologies 



cadence 



Today's increasing silicon complexity drives 
engineers to continually leverage the latest 
advances in electronic design. However, 
no company can afford to have its design 
teams consuming time and effort adopting 
individual technologies. Instead, organizations 
need to focus precious engineering resources 
where they add the most value — 
differentiating the company's designs. 
Additionally, in today's fast-paced markets, 
missed schedules can mean lost market 
opportunities. Cadence recognizes that to 
start designing right away, designers need 
a proven infrastructure — proven on the 
types of designs they'll be doing and 
incorporating the kind of IP they'll be 



incorporating — with typical application 
hurdles already flattened. This is the 
essence of the Cadence Kits approach. 

A Cadence Kit is a documented 
methodology built on a set of platform 
flows applied to a reference design, 
which is enabled by standards-based IP 
and packaged with applicability training. 
Each kit starts with a reference design — 
a real design representing a specific 
vertical market. 

The reference design incorporates IP that is 
integrated and validated with the platform 
flows. One of the biggest challenges has 
been the difficulty of using IP in the design 




process. By building on platform flows 
and a reference design, Cadence Kits 
greatly simplify the integration, reuse 
and enablement of IP. 

DELIVERING ON THE KITS APPROACH 

The first Cadence Kit focuses on 
analog/mixed-signal (AMS) because of 
its pervasiveness across markets, including 
wireless, wired networking, and personal 
entertainment electronics. The AMS 
Methodology Kit minimizes risk by 
targeting key challenges identified 
by customers in these markets: 

• Fragmented design processes that 
prevent teams from effectively verifying 
designs across the analog and digital 
design domains 

• Large quantities of data and long 
simulations, which hamper modeling, 
extraction and re-simulation of parasitics 

• The challenge of managing multiple power 
supplies through all stages of design as well 
as reusing and migrating AMS blocks — both 
of which demand a predictable methodology 

The Cadence AMS Methodology Kit 
addresses these design challenges by 
delivering a verified methodology, 
enabling IP, and applicability training — 
all demonstrated on an end-to-end 
mixed-signal design. 

The AMS Methodology Kit executes a 
"meet in the middle" design approach 
that achieves an optimum balance between 
the needs for speed and for silicon accuracy. 
It also establishes a design process that 
allows teams to work with the analog/ 
mixed-signal content in the context of the 
complete design — from concept to silicon. 

The kit gives designers control of parasitic 
effects from first-cut route and top-level 
parasitic extraction evolving to block-level 
and targeted post-layout re-simulation. 
It addresses reuse and migration of analog/ 
mixed-signal blocks through a repeatable 
block creation method. In addition, the 
AMS Methodology Kit helps teams tackle 
low-power designs by managing multiple 
power supplies through a top-down 
methodology for defining voltage supplies. 

For more information on how 
Cadence Kits enable you to simplify 
the application of EDA technology 
for greater design productivity, 
visit www.cadence.com/kit_info. 



When an electronics company 
needs to integrate 
three devices into one, 
and make it all fit in your hand, 

we hear the call. 



Consumers expect devices to do more yet run longer on battery power. Entire systems need to fit in your pocket. 
And products with tens of millions of transistors can't run too hot to handle. How do our customers overcome 
the odds and create the advanced ICs, packages, and board-level systems that hide inside these small wonders? 
They do it by using electronic design software, methodologies, and services from Cadence to achieve 
breakthrough results at almost every turn. For more information, visit www.cadence.com/hearthecall. 

© 2005 Cadence Design Systems, Inc. All rights reserved. Cadence and the Cadence logo are registered trademarks of Cadence Design Systems, Inc. 
The Treo 650 was used with permission of PalmOne, Inc. 



© 2005 Cadence Design Systems, Inc. All rights reserved. Cadence and the Cadence logo are registered trademarks of Cadence Design Systems, Inc. All others are property of their respective holders. 
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Cadence tailors tools for "elite" digital designers 

The company's GXL series of IC tools targets the so-called "elite" ASIC/SOC 
designers— those working on high-speed designs at 65 nm and below. 
www.edn.com/article/CA628881 9 

NOC, NOC, NOCing on heaven's door: Beyond MPSOCs 

A report from the seventh-annual International Symposium on System-on- 
Chip design. 

www.edn.com/article/CA6289284 
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Sputnik, races, and the state of US education 



ADC blazes at 1 90M samples/sec, but sips power 

Targeting applications in wireless communications, video and imaging, test 
and measurement, and instrumentation, the ADS5546 from Texas Instruments 
offers 73.2-dBFS SNR and 84-dBc SFDR (spurious-free dynamic range) 
at the maximum sample rate of 1 90M samples/sec. 
www.edn.com/article/CA628741 2 



VISIT THE DESIGN IDEAS 
HOME PAGE 

Browse the latest Design Ideas 

Search the entire Design Ideas 
archive 

Explore Design Ideas by technical 
category 

Browse our "Best of Design Ideas" 
collection 

Learn how to get your Design Idea 
published— and make $1 50 

www.edn.com/designideas 





FROM THE VAULT 

Articles and extras from the 
EDN archives that relate to 
this issue's contents. 

The hot 1 00 products of 2005 

(pg 35): 

The hot 1 00 products of 2004 

www.edn.com/article/ 
CA486570 

The hot 1 00 products of 2003 

www.edn.com/article/ 
CA339713 

Prying Eyes: Thinking different 

(pg 32): 

Mac (under) the knife: 

Piecing together the PowerPC 
puzzle. 

www.edn.com/article/ 
CA6255047 



REACT TO EDN ARTICLES 

Post your comments on any EDN article. Just look 
for "Feedback Loop" (to the left of the headline). 



This column by Intel Chairman Craig Barrett 
provoked several opinions: 

www.edn.com/article/CA6280033 



As did this article on broadband-over-power-line 
technology: 

www.edn.com/article/CA6280032 



And some people think we shouldn't have published 
this recent Design Idea: 

www.edn.com/article/CA6262536 



Check out all Feedback Loop comments: 

www.edn.com/feedbackloop 



Sign up for ED/Vs RSS feeds and find 
out about new articles and blog posts as 
soon as we publish them. 



Here's the address for our main headline 
feed: 

www.edn.com/EDN 
electronics.xml?nid=255 1 

Visit this page to find all of our feeds, 
plus an introduction to the pleasures 
of RSS: 

www.edn.com/rss 
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E D N . C O M M E N T 




BY MAURY WRIGHT, EDITOR IN CHIEF 



High-stakes partnering: 
Who has the hole card? 

t seems there have been a number of tech partnerships of late in 
which it's tough to figure out which partner is playing from a posi- 
tion of strength and which might be bluffing. Like poker players, 
tech companies play all-in for their own benefit. But partnerships 
often obscure the win-at-all-costs mentality. Take the Qualcomm 
partnership with Samsung announced in late November. Sam- 
sung, the handset maker, has been one of Qualcomm's biggest cus- 
tomers. Now, Samsung will be a fab partner, building cell-phone chips 
for Qualcomm. Is this a case of Qualcomm simply finding the best man- 
ufacturing partner out there? I'm not so sure. 

Surely some amount of the success that Samsung has enjoyed in the 
handset business comes from the company's decision to endorse Qual- 
comm's CDMA technology. But CDMA-handset makers have paid a pre- 
mium relative to their GSM (Global System for Mobile communications) 
counterparts because of the vast CDMA intellectual property that Qual- 
comm owns. Likewise, CDMA carriers have paid the Qualcomm tax as 
well, albeit they've arguably enjoyed more efficient networks. 



Some in the CDMA camp — notably 
Samsung and carriers in Korea — seem 
determined not to be beholden to Qual- 
comm — or anyone else — for next-gen- 
eration standards. As I covered in a 
recent feature story, Korea has active- 
ly sought to develop the country's own 
4G mobile standard, WiBro, and 
WiBro may or may not align precisely 
with a WiMax standard (Reference 1 ). 
The Korean contingent was especially 
miffed when Qualcomm cut China a 
lower cost deal to win current-genera- 
tion mobile business in what industry 
insiders commonly consider the biggest 
opportunity in the global market. 

So, Qualcomm faced a partner that 
could' ve quickly turned into a com- 
petitor. Samsung has refined its IC- 
manufacturing capabilities using flash 



memory as a driver, and the company 
has become world-class in every way. 
Samsung could clearly be a threat in 
next-generation handset chips. 

Now, however, Samsung will be mak- 
ing chips for Qualcomm. The compa- 
nies haven't specified the scale of the 
deal. Qualcomm has long been among 
the biggest fabless companies, relying 
primarily on TSMC as a foundry. You 
could argue that Qualcomm simply 
needs an alternative source and addi- 
tional capacity. In fact, that scenario is 
likely true. Presumably, Qualcomm will 
have additional opportunities as GSM 
carriers roll out wideband-CDMA 
networks and as some portion of Qual- 
comm's IP portfolio enters the larger 
GSM segment. 

There are also many reasons to 



believe that Samsung is an excellent 
choice as a fab partner. The company 
has a solid technology base today. And 
Samsung is allied with IBM, Chartered, 
and Infineon to develop 65 -nm- and 
finer-grain processes. Essentially, a 
relationship with Samsung could blos- 
som into a manufacturing relationship 
with all four partners. 

Still, I keep coming back to Samsung 
as a threat to Qualcomm and as a com- 
pany unhappy with its share of CDMA 
cellular profits. By making a deal with 
Samsung, Qualcomm can keep the 
emerging giant solidly in the CDMA 
camp. Samsung will get a chance at a 
share of the profits as all flavors of 
CDMA proliferate. Qualcomm might 
even win over Samsung for support for 
Qualcomm's MediaFlo technology for 
video multicast to handsets despite the 
fact that Korea is already deploying 
competing technologies. 

Then again, I don't think Samsung is 
all-in with this one deal. In fact, the 
company just demonstrated a WiBro- 
based phone and PDA at the 2005 
APEC IT Exhibition (www.apecitkorea. 
org/ eng/ index . asp ) . EDN 

REFERENCE 

El Wright, Maury, "WiMax wireless 
broadband: Fixed-flavor questions 
abound, mobile lurks," EDN, March 
31, 2005, pg 44, www.edn.com/ 
article/CA512128. 



Editor's note 

I hope you enjoy Bill Schweber's 
article on quantum cryptography 
on pg 41. Bill has always pro- 
duced excellent articles, and this 
one is no exception. And it's on 
a fascinating subject. Bill, how- 
ever, has decided to leave EDN 
for a new challenge. We will miss 
him (and I'm sure you will, too), 
and we thank him for all of his 
years of great work. 
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www.keithley.com 



need 



Need high precision measurements, 

but can't give up high throughput? 

Demand multiple channels and signal conditioning 

without the sky-high cost per channel? 




Our precision multi-point measurement solutions 

are the answer. 



High configuration flexibility. Three mainframes and 
12 plug-in switch/control modules. 

High functionality. Fourteen measurement functions, 
integrated signal conditioning, and other capabilities for 
creating an economical, one-box solution. 



Fast startups. Simple system configuration, uncomplicated 
triggering, and comprehensive software support get systems 
online quickly. 

Faster return on investment. High speed scanning and 
measurement allow high test throughput. Exceptional accuracy 
and repeatability ensure valid results and higher yields. 



Model 


| Key Features 


Communication 
Options 


Expansion 
Slots 


Max. Scanning 
Speed 


Max Speed, 
rdgs/s 


2700 


Half-rack width, 80-channel system 


GPIB, RS-232 


2 


180/s 


2000 


2701 


Ethernet-ready, 80-channel system 


Ethernet, RS-232 


2 


500/s 


3500 


2750 


200-channel system with ljiQ resolution 


GPIB, RS-232 


5 


230/s 


2500 


Series 
7700 


Switch/control plug-in modules for the Integra Series. Mix or match multiplexer, matrix, and control capabilities. Twelve different 
cards are available for a variety of measurement applications, including voltage, current, resistance, temperature, etc. 



Get a Quick Quote and the White Paper "Instrument Grade Data Acquisition via Ethernet 
at www.keithley.com/at/252 or call 1-800-588-9238. 



KEITH LEY 



A GREATER MEASURE OF CONFIDENCE 

info@keithley.com • 1-800-588-9238 • Fax 440-248-6 1 68 




Xilinx ISE 
with PlanAhead 



Xilinx ISE 



Nearest 
Competitor 



On Average 
30% Faster 




Two speed grades faster with 
PlanAhead software and Virtex-4 



With our unique PlanAhead software tool, and our industry- leading Virtex-4 
FPGAs, designers can now achieve a new level of performance. For complex, 
high-utilization, multi-clock designs, no other competing FPGA comes close 
to the Virtex-4 PlanAhead advantage: 

• 30% better performance on average = 2 speed grade advantage 

• 56% better performance for complex multi-clock designs 




Speed Grade 



Speed Grades 



Based on benchmark data from a suite of 15 real-world customer designs targeting Xilinx and competing 
FPGA Solutions. 



Meet Your Timing Budgets ... 
Your Competition To Market 



Beat 



Meeting timing budgets is the most critical issue facing FPGA designers*. Inferior 
tools can hit a performance barrier, impacting your timing goals, while costing 
you project delays and expensive higher speed grades. To maximize the Virtex-4 
performance advantage, the new PlanAhead software tool allows you to quickly 
analyze, floorplan, and improve placement and timing of even the most complex 
designs. Now, with ISE and PlanAhead you can meet your timing budgets and 
reduce design iterations, all within an easy-to-use design environment. 

Download a free eval today at www.xilinx.com/planahead, view the TechOnline 
web seminar, and prevent your next FPGA design from stalling. 



* CMP: June 2005 FPGA EDA Survey 
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Highest customer satisfaction: 

(vf Virtex & Spartan FPGAs 

ISE design tools 
ST Support 



£ XILINX 8 

The Programmable Logic Company^ 

www.xilinx.com/planahead 




View The 
TechOnLine 
Seminar Today 



Breakthrough Performance At The Ldwest Cost 



© 2005 Xilinx, Inc. All rights reserved. XILINX, the Xilinx logo, and other designated brands included herein are trademarks of Xilinx, Inc. All other trademarks are the property of their respective owners. 
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for yourself 

Agilent vs. Tektronix scopes 



Agilent 


Tektronix 


6000 Series 


TDS3000B Series 


Bandwidth 




100 MHz to 1 GHz 


100 MHz to 600 MHz 


Channels 




2, 4, 2+16, and 4+16 


2,4 


Max Sample Rate 




2 GSa/s to 4 GSa/s 


1.25 GSa/s to 




5 GSa/s 


Max Memory 




1 Mpts Std; up to 8Mpts 1 Kpts 


Display Resolution 




XGA (1024x 768) 


VGA (640 x480) 


Waveform Update Rate 


100,000 per second 


3,600 per second 


Connectivity 




Standard: LAN, 


Standard: LAN, 


USB,GPIB,and 


parallel (GPIB, 


XGA video 


RS-232, and video 




optional) 



Si .. 

^ -~. n r ^ 



Agilent Direct 

Ready to see the difference? Get a 
Quick Quote or schedule a demo today. 

U.S. 1-800-829-4444 

Canada 1-877-894-4414 

www.agilent.com/find/morescope 

\Cv Agilent Technologies 

©Agilent Technologies, Inc. 2005 

Specifications compiled from Agilent 6000 Series oscilloscopes Data Sheet 
5989-2000EN, September 12, 2005 and Tektronix TDS3000B User Manual 
071-0957-03, February, 2005. 
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R A Q ' s 



Rarely Asked Questions 



Tick-Tock f Tick-Tock 

Q, My clock is accurate to 1 ppm — what could possibly 
need improvement? 




A. The phase 
noise or jitter. 
The perfor- 
mance of any ac 
sampling sys- 
tem is critically 
dependent on 
the use of a 
sampling clock 
with adequately 
low jitter. 

A quarter of a 
century ago I 
was technical 
advisor to a 
Parliamentary 
Committee on 
CB Radio. We 
met at Westminster Hall in the Houses of 
Parliament in London, almost directly under 
Big Ben, whose chimes punctuated our 
deliberations. I frequently used Big Ben as 
an example when explaining the impor- 
tance of various features of clocks and 
oscillators. 

In a sampled data system, a changing sig- 
nal is sampled at regular intervals and the 
signal is processed by performing calcula- 
tions on the samples. If an oscillator has jit- 
ter, the clock edges occur earlier or later 
than they would in a jitter-free clock. The 
frequency accuracy is unaffected, only the 
exact timing of individual transitions varies. 

If an edge comes early, the signal being 
sampled will not yet have reached its correct 
value, and if it comes late, the signal will 
have moved on — so to achieve accuracy in a 
sampled system it is important to have ade- 
quately low jitter on the system clock. In fact, 
frequency accuracy is often far less impor- 
tant. Obviously, the faster the sampled signal 
is changing, the greater the error will be for 
a given amount of jitter. The clock frequency 
is irrelevant — it is the frequency of the ana- 
log signal being sampled (in the case of the 
ADC) or signal being synthesized (in the case 



of the DAC) 
that matters. 

Although 
the problem 
can be signifi- 
cant at quite 
modest signal 
frequencies (I 
have memo- 
ries of digital 
audio systems 
with perfor- 
mance devas- 
tated by inap- 
propriate 
clock oscilla- 
tors — one a 
555 timer, 

another an interrupt-driven microprocessor) 
it becomes critical in modern digital radios 
using IF sampling at signal frequencies of 
tens or hundreds of MHz. To give numbers, 
a perfect ADC (no imperfections of any 
sort) working with a 100 MHz signal and a 
clock with one picosecond (1 E-1 2 seconds) 
rms jitter cannot achieve a resolution 
greater than 10 bits. 

Links to information on the relevant for- 
mula, low noise clock circuits, and circuit 
techniques that ensure a low clock jitter sig- 
nal is not degraded before it reaches the 
circuits it drives, are on the website below. 
A simple illustration of the difference 
between clock accuracy and clock jitter is to 
consider what would happen if Big Ben's 
hands always pointed to the exact time, but 
the chime occurred randomly up to five 
minutes early or late. 



To learn more on accu- 
rately timing clocks, 
Go to: 

http://rbi.ims.ca/4402-501 
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The space- 
for the limited 




— or — 

Why natural graphite is the best thermal solution for designing compact electronic devices. 



A 

M^^h s electronics get smaller and faster, 
9J design space becomes more critical. 

There simply is not room for traditional 
electronic cooling devices. Heat sinks, heat 
pipes and fans add weight, take up space, and 
are noisy. Traditional heat spreaders made of 
Cu and Al do not possess the properties for 
cooler moving heat in a controlled, directional 

fashion that causes a shielding effect. And in 
compact devices you can not afford to have 
heat move from one source and adversely 
affect another. The solution? Expanded 
natural graphite - namely eGraf® 
SpreaderShield™ Heat Spreaders and eGraf® 
Fredda™ 3-Dimensional Heat Spreaders. 

eGraf® materials are the latest technology 
available from GrafTech - global experts in 
expanded natural graphite thermal solutions. 
Expanded natural graphite solves problems 
associated with traditional heat management 
options. Compared to typical Al alloys, eGraf® 
components exhibit up to 200% higher 
thermal conductivity. The most dynamic 
characteristic of natural graphite is that it is 
anisotropic. Heat moves through it 
2-dimensionally in an orderly fashion. The 
in-plane thermal conductivity is tailorable up 

Heat Transfer Dramatization 

F 




eGraf® materials eliminated the need for fan, 
heat pipes and heat sinks. 




Isotropic Cu or Al has no thermal direction control or 
thermal shielding capability. 




Anisotropic eGraf 8 SpreaderShield™ material has full 
thermal direction control and thermal shielding capability 



This information is not to be taken as warranty or representation fc 
mthout licenses. It is offered solely for your cc 



ultra low voltage applications, resulting in 
decreased assembly weight of those 
components up to 50%. 



eGraf® Fredda™ 
material 



COST 
EFFECTIVE 



eGraf® SpreaderShield™ 
material 




\ 

LIGHTER 



to 500 W/mK and the through-plane in the 
range of 5-10 W/mK. This allows engineers 
the ability to direct heat in the x-y plane. The 
result, our material spreads heat and also 
creates a thermal shielding barrier to keep 
heat from affecting other components. Some 
traditional Cu or Al spreaders cannot do this. 

eGraf® offers an array of solutions for engineers 
faced with space, weight and thermal reliability 
issues. eGraf® SpreaderShield™ material is a thin 
sheet of flexible graphite that fits where 
traditional heat spreaders can not. It can be 
tailorable up to 500 W/mK and can be die-cut 
to fit applications of any size or shape. eGraf® 
expanded natural graphite's pliable qualities 
allow it to conform to any design. It is available 
in a variety of thicknesses and useable at 
temperatures up to 400°C and lower than -40°C. 

For more complex 3-dimensional shapes, we 
laminate our eGraf® SpreaderShield™ material 
with a thin sheet of Al foil to hold form, 
creating eGraf® Fredda™, a 3-Dimensional Heat 
Spreader. eGraf® Fredda™ materials can 
conduct, spread and sink heat to the outer 
case of an electronic device for sealed 
environments. This can eliminate the need for 
heat pipes, heat sinks and fans in low and 

which GrafTech International Ltd., assumes legal responsibility nor as permission or recommendation to practice any 
sideration and verification. eGraf, SpreaderShield, and Fredda are trademarks of Advanced Energy Technology, Inc. 

eGraP thermal management products, materials, and processes are covered by one or more of the following U.S. patents: 4,911,972; 4,961,991; 5,149,518; 5,198,063; 5,830,809; 6,245,400; 6,395,199; 
6,482,520; 6,503,626; 6,538,892; 6,746,768; 6,749,010; 6,758,263; 6,771,502; 6,777,086; 6,841,250. Other U.S. and foreign patents granted or pending. ©2005 GrafTech International Ltd. 



Customized to fit your needs 

200% better thermal performance than Al and 

80% lighter than Cu 

What are you designing? eGraf® 
SpreaderShield™ and eGraf® Fredda™ materials 
are already being used in ultra low/low voltage 
notebook computers, ruggedized computers, 
PDPs, LCDs, LEDs, audio amplifiers, avionics, 
consumer electronics, PDAs, smart cell 
phones, medical devices and much more. 




For reduction 
s\\ of hotspots on 

face plate to 
heat spreading 
and shielding 
/ of electronic 

components. 



eGraf® SpreaderShield" material can be used in 
a variety of configurations for cell phones. 



Challenge our thermal designers today to 
create thermal solutions on your next project. 
Just call, send us an email, or visit our website. 

Phone: (800) 253-8003 
Email: egraf@graftech.com 
Web: www.egraf.com 
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GATE DRIVERS 



The Fusion PSC devices mix an analog block with embedded flash 
and an FPGA fabric. 



INNOVATIONS & INNOVATORS 



Device incorporates mixed-signal circuitry 

Acfel Corp has an- 
nounced fhe Fusion 
PSC (programmable 
sysfem chip), which incorpo- 
rates mixed-signal analog, 
flash memory, and FPGA fab- 
ric on a single die. The compa- 
ny has also released design 
software that it claims makes a 
significant stride toward the 
FPGA industry's dream of al- 
lowing software designers to 
program FPGAs. 

"The big FPGA companies 
out there today are creating 
larger and larger FPGAs, pri- 
marily with digital logic on 
board, memory, and some 
processor capability, but they 
severely lack the ability to put 
analog and nonvolatile memo- 
ry onto those advanced nodes," 
says Martin Mason, director of 
silicon-product marketing at 
Actel. "Our customer base is 
telling us they'd like to see 
more integration and more 
functions, not just more gates, 
for less than $20. They'd like 
to start interfacing into the real 
world— into analog." 

The first device in the fami- 
ly, the AFS600, combines a 
configurable 1 2-bit SAR (suc- 
cessive-approximation-regis- 
ter) ADC handling frequencies 
as high as 600k samples/sec, 
with 600,000 system gates' 
worth of FPGA fabric and 51 2 
kbytes of embedded flash. The 
analog block supports MOS- 
FET-gate-d river output and 
multiple analog inputs from 



— 1 2 to + 1 2V with an option- 
al prescaler. 

Like other Actel devices, the 
Fusion devices are nonvolatile 
and flash-based, which typical- 
ly offers a greater degree of 
content security and low pow- 
er than SRAM-based devices. 
Mason says that, with the ana- 
log block, along with non- 
volatile memory and program- 
mable fabric, new devices suit 
use in power- and tempera- 
ture-management, motor- and 
motion-control, system-initial- 
ization and -configuration, and 
storage applications, and they 
can serve as power-gatekeep- 
er devices for low power and 
clocking. 

Actel added the analog 
block to the bottom of the 
Fusion die and shielded it 
from the digital content to en- 
sure that it is less susceptible 
to interference. Actel plans to 



eventually offer a radiation-tol- 
erant version of the device to 
make it more attractive for au- 
tomotive and even military and 
aerospace applications. The 
company offers a library of 
digital cores, including the 
ARM7 TDMI-S microproces- 
sor, to help customers config- 
ure Fusion for those applica- 
tions. Actel has also added a 
new "pick-and-click" Microsoft 
Wizard-like interface to its Lib- 
era FPGA-design software kit. 



With Libero's CoreConsole, 
designers can program Fusion 
devices by clicking through 
three windows in the wizard. 
With a window, users add IP 
(intellectual-property) blocks 
to the device. They then move 
to a second window to floor- 
plan and stitch the blocks to- 
gether. The third click gener- 
ates RTL for the design and a 
testbench for simulation. 

Actel also offers a Fusion 
starter kit for $349. The kit in- 
cludes an evaluation board 
with a set of MOSFETs for 
driving and controlling external 
voltages. It also includes multi- 
color LEDs for demonstrating 
PWM effects. Actel's AFS600 
Fusion PSCs are available 
now. Actel plans to follow up 
with devices that have 90,000, 
250,000, and 1.5 million sys- 
tem gates. Prices for the de- 
vices start at less than $5 
(250,000 minimum). 

—by Michael Santarini 
Actel Corp, www.actel.com. 



3) FEEDBACK LOOP 

"In the global economy, smart 
American kids can do a lot better 
than innovating for companies and 
a government that value them less 
than plumbers." 

John Lewicke, in EDN's Feedback Loop, at www.edn.com/ 
article/CA6280033. Add your comments. 
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Embedded video 
card drives 
multiple displays 

With security, medical, 
transportation, industrial, 
and aerospace applica- 
tions in mind, VersaLogic 
recently announced a 
PC/1 04-Plus video mod- 
ule. The EPM-VID-3 sup- 
ports embedded-system 
applications with 24-bit 
color and resolutions as 
high as 1600X1200 pix- 
els. The module supports 
a wide range of display 
types, including CRT dis- 
plays, LVDS flat panels, 
and NTSC video monitors. 
Key features include an 
8-Mbyte video RAM, the 
ability to simultaneously 
output as many as three 
displays, and hardware- 
based MPEG-2 decoding. 

The module also boasts 
low power consumption, a 
customizable video BIOS, 
and TV output for NTSC- 
type monitors. The EPM- 
VID-3 can operate as a 
primary or a secondary 
video device or as a tem- 
porary video output during 
PC/1 04-Plus system de- 
velopment and testing. 
The EPM-VID-3 is avail- 
able now and sells for 
$237 (OEM quantities). 

-by Warren Webb 

VersaLogic Corp, 
www.ve rsalogic.com. 
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FPGA-physical-synthesis 
tool knows the fastest routes 



Synplicity boasts that, in 
a single pass, its new 
graph-based FPGA- 
physical-synthesis tool uses 
inside knowledge of FPGA ar- 
chitectures to deliver a 5 to 
20% performance improve- 
ment over the company's pop- 
ular logic-synthesis tool. In ad- 
dition, the company claims, 
90% of all routed nets fall 
within 1 0% of final timing cor- 
relation. The new tool, Synplify 
Premier, will replace the com- 
pany's Amplify physical-syn- 
thesis tool and become Syn- 
plify's top-of-the-line FPGA- 
synthesis tool. 

The key to the tool's per- 
formance boost is its graph- 
based physical-synthesis en- 
gine, says Jeff Garrison, the 
company's director of FPGA- 
product marketing. Because 
FPGAs are prerouted, they 
limit the paths you can take 
between two functions. Syn- 
plicity has turned that architec- 
tural shortcoming into a design 
advantage by doing detailed 
analyses of the interconnect 
within certain FPGA families, 
Garrison says. Synplify Pre- 
mier's graph-based engine has 
access to that information, 
which it uses to accurately find 
the fastest route to intercon- 
nect blocks within the FPGA. 

Most FPGA-physical-syn- 
thesis routers use proximity- 



based techniques originally de- 
signed for ASICs. Proximity- 
based routers attempt to place 
functions next to or close to 
each other to reduce the length 
of the interconnect. "But in an 
FPGA, placing one function 
right next to another function 
may not be the fastest route 
between the two functions," 
Garrison says. "It's like com- 
muting to work: You sometimes 
drive a bit out of the way to get 
to work faster." 

In addition, users of Synplify 
Premier need not synthesize 
and floorplan their designs if 
their designs consist entirely 
of synthesizable RTL code. 
Users can feed the tool RTL 
code, push a button, and 
watch the tool find the opti- 
mum floorplan, placement, and 
routing. The tool concurrently 
performs synthesis, floorplan- 
ning, placement, and prerout- 
ing, and the vendor's propri- 
etary router performs detailed 



routing. However, designers 
who are using a hard or firm 
macro or who want to tweak 
the layout must buy the De- 
signPlanner floorplanner add- 
on, which costs $15,000 to 
$29,000 more than the 
$34,000 to $74,000 cost of 
Synplify Premier. 

The top-of-the-line version 
of Premier also features a built- 
in version of Synplicity's Ident- 
ify debugging engine and a 
scaled-down version of the 
company's Certify ASIC-proto- 
typing tool. The scaled-down 
prototyping technology allows 
users to create ASIC proto- 
types on a single FPGA. This 
creation includes most FPGA- 
prototoyping projects, accord- 
ing to Garrison, because many 
users employ a single FPGA to 
test new functions they plan to 
add to a design they previous- 
ly implemented in an ASIC. 
Users will need full-blown Cer- 
tify if they want to prototype 
ASIC designs in more than one 
FPGA-by Michael Santarini 

Synplicity, www.synplicity. 
com. 



m FEEDBACK LOOP 

"Our children ... all want to be high- 
flying lawyers, CEOs, VPs ... They 
want to drive BMWs, drink lattes, 
and live in $1 million homes. Can't 
do that by learning op amps and 
writing embedded code!" 

"F. Ed Upp," in EDN's Feedback Loop, at www.edn.com/article/ 
CA6280033. Add your comments. 



DILBERT By Scott Adams 



WALLY , I ASKED YOU 
TO HELP MICE ON 
HER PROJECT BUT ALL 
YOU DID WAS TELL HER 
TO WORK HARDER. 




YOU CANT JUST 
TELL SOMEONE TO 
WORK HARDER AND 
EXPECT IT TO 
HAPPEN! 




AREN'T 




YOU 




DOING 




THAT 


SHUT UP 


RIGHT 


AND GO 


NOW? 


WORK 


) 


HARDER. 








Featuring the ATI Rage 
Mobility M1 graphics con- 
troller, the EPM-VID-3 video 
card offers high-perform- 
ance video output for em- 
bedded-system applications. 
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14-Bit, 190 MSPS ADC 

Speed and Performance 



Device 


Resolution 


Speed 


SNR 


SFDR 


ADS5546 


14 Bits 


190 MSPS 


73.2 dBFS at 70 MHz IF 


84 dBc at 70 MHz IF 


ADS5545 


14 Bits 


170 MSPS 


73.5 dBFS at 70 MHz IF 


85 dBc at 70 MHz IF 


ADS5444 


13 Bits 


250 MSPS 


68.6 dBFS at 230 MHz IF 


78 dBc at 230 MHz IF 


ADS5440 


13 Bits 


210 MSPS 


69.1 dBFS at 230 MHz IF 


79 dBc at 230 MHz IF 



The new high-performance, low-power ADS5546 ADC from Texas Instruments features 1.1W total 
power consumption in an ultra-small, 7mm x 7mm QFN package. It supports both high SNR and 
SFDR at high input frequencies and offers unprecedented interface flexibility with user-selectable 
CMOS or DDR LVDS outputs. The ADS5546 is ideal for demanding applications such as wireless 
communications, video, imaging, instrumentation, test and measurement. 



High Performance. Analog. Texas Instruments. 



For datasheets, samples and 
^ evaluation modules, visit 
www.ti.oom/adsii46 




1 J** 4 - 

™*and the repack banner are trademarks, .of Texas Instruments' 
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Generator produces precise 
digital waveforms to 1 3.5 G Hz 



Agilent has announced a 
serial pulse/data gen- 
erator with stimulus 
capability to 13.5 GHz. The 
Agilent 81142A, which-ex- 
cept for speed-is similar to a 
7-GHz generator that the 
company announced less 
than a year ago, enables reli- 
able physical-layer measure- 
ments for high-speed serial- 
bus designs. 

Next-generation computing 
and communication applica- 
tions, such as video on de- 
mand, require transferring 
large amounts of data at great- 
er rates. Obtaining high-quality 
characterization of electronic- 
component performance is a 
key step in designing reliable, 
high-performance systems. In 
addition, researchers are now 
developing next-generation el- 
ectrical components to operate 
at speeds of 10 GHz or more; 
currently, such speeds usually 
require optical communication. 
Accurate high-speed stimuli 
are crucial to ensuring signal 
integrity at these speeds. By 
providing high-precision, low- 
jitter signals and permitting full 
control of data streams for 
performance and characteriza- 



tion testing, the Agilent 81 1- 
42A allows engineers to con- 
duct reliable, accurate physi- 
cal-layer tests. 

"Accelerated development 
cycles make proprietary test 
approaches less suitable," says 
Siegfried Gross, vice president 
and general manager of Agil- 
ent's Digital Verification Solu- 
tions Division. "Standard test 
instruments that do not com- 
promise on signal quality, tim- 
ing accuracy, or programmatic 
control give engineers ajump- 
start in high-quality character- 
ization of new devices and sys- 
tems," he says. Agilent asserts 
that the device's combination 
of multiple data formats with 
sequencing, flexible triggering, 
and 13.5-GHz performance is 
unique in the market. 

Superior signal fidelity and 
the most precise data signals 
are the key contributions of 
the 13.5-GHz serial-pulse/ 
data generator. Other features 
include: RZ (return-to-zero), 
R1 (return-to-one), and NRZ 
(n on -return -to-zero) data for- 
mats; flexible parameters and 
fast transition times for high- 
quality waveforms and eye-di- 
agram measurements; flexible 




and programmable pattern 
and sequence generation for 
high-speed serial digital buses; 
linear-delay modulation to 1 
GHz for jitter-tolerance test- 
ing; and remotely programma- 
ble, ultrasmall pulses to trigger 



accurate measurements. The 
81 142A is available now for 
$108,000. 

-by Dan Strassberg 
Agilent Technologies, 
www.agilent.com/find/High_ 
Speed_Pulse. 



The 81 1 42A generator produces high-quality pulse trains to 
13.5 GHz. 



ARM 7 cores target 
FPGA users 

Actel's microprocessor-core-licensing deal with ARM 
(www.arm.com) has come to fruition with the announce- 
ment that Actel customers can now license a firm, 
Actel-architecture version of the 32-bit ARM7 TDMI-S 
core directly from Actel. ARM and Actel this year an- 
nounced their licensing deal, and ARM officials say that 
they chose Actel over other vendors largely because 
Actel's flash-based devices offer better IP (intellectual- 
property) protection than competing offerings. In the 
past, ARM has jealously guarded its IP, mainly offering 
direct licensing. But Actel customers can now get the 
core directly from Actel without negotiating with ARM. 
"People wanting to put a processor into an FPGA didn't 
have many choices-or, certainly, a popular choice such 
as the ARM7, which is likely the most used and well- 
known 32-bit core," says Dennis Kish, vice president of 
marketing at Actel. 

The Actel version of the ARM core, CoreMP7, is a firm, 
rather than soft, core, such as Verilog or VHDL source 
code. The companies chose a firm core in part to ensure 
that the core maintains 25-MHz performance in Actel de- 
vices and in part to ensure no one can tamper with or 
steal the core. The core appears as a black box during the 
synthesis of the design, but users can adjust the bus in- 
terface and peripherals and have full control of the I/O, 
according to the company. To ease configuration of the 
core's peripherals, Actel offers the new CoreConsole tool. 

The Windows-based tool allows users to configure the 
processor's peripherals, including interrupt controllers, 
memory controllers, timers, serial interfaces, I/O ports, and 
power-on-reset circuitry. The tool also has a repository of 
other Actel cores and complies with the SPIRIT (Structure 
for Packaging, Integrating and Reusing IP within Tool 
flows) standard. For those familiar with ARM's RealView 
development-tool suite, Actel also offers an Actel-specific 
version of RealView. The core consumes roughly 6000 
ProASIC tiles or roughly 250,000 system gates. Actel 
provides the core free to customers buying ARM-ready 
M7 ProASIC3 devices; the M7A3P250, M7A3PE600, 
and M7A3P1000 devices are available for sampling now. 
The company expects to offer the core with other FPGA 
families, as well.-by Michael Santarini 
Actel, www.actel.com. 
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16-Bit, 10MSPS AS ADC 

Speed with Precision 



Featuring 86dB signal-to-noise ratio over a 5MHz signal bandwidth, the ADS1610 data 
converter provides state-of-the-art performance at 4x the speed of the nearest competition. 
This unmatched combination of speed and precision extends Tl's portfolio of high-speed 
delta-sigma converters for demanding measurements in communications, scientific 
instrumentation and test & measurement applications. 



High Performance. Analog. Texas Instruments 



For a datasheet, sample and 
evaluation module, visit 
www.ti.com/ads1610 




anner are trademarks of Ti 



Technology for Innovato 



^ Texas Instruments 
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POL power modules boast 
fast transient response 



Power systems for net- 
working and communi- 
cations systems must 
respond to the transient-power 
needs of powerful system 
processors, such as DSPs, 
FPGAs, ASICs, and micro- 
processors. To fulfill that need, 
Texas Instruments' new T2 se- 
ries of POL (point-of-load) 
dc/dc-converter modules in- 
corporates TurboTrans, a fea- 
ture that allows designers to 
customize the modules for spe- 
cific transient-load require- 
ments. "TurboTrans allows you 
to tune the feedback loop so 
that you get the maximum 
amount of transient response 
from the module, which allows 
you to reduce the amount of ca- 
pacitance that you have on the 
output to respond to the tran- 
sients," says Don Matthiesen, 
marketing manager for Tl's 
power-management product 
line. The end result is faster 
transient response with 40% 
less output-voltage deviation 
and a five- to eight-times re- 
duction in output capacitance. 

"Some IC manufacturers 
have reduced the overall toler- 
ance on the core-voltage rail 
from 5% to 3%," he says. 
"These are typically 1 or 1 .2V 
rails, so when you start talking 
about 3% of a 1 V rail, only 30 
mV can let that voltage rail 
swing under transients. So, de- 
signers have to pay attention 
to how much of a transient 
they have and make sure that 



the core-voltage rail stays 
within the specification." 

The modules also incorpo- 
rate the SmartSync function, 
which allows designers to 
synchronize the switching fre- 
quencies of multiple T2 de- 
vices, maximizing power effi- 
ciency and minimizing EMI. 
SmartSync also allows the T2 
modules to synchronize at dif- 
ferent phase angles using ex- 
ternal circuits to help balance 
source loading and minimize 
input capacitance. The syn- 
chronized modules also ease 
EMI filtering by eliminating 
beat frequencies. The series 
supports step-down dc/dc 
conversion from a 4.5 to 1 4V 
input, with adjustable output 
voltages as low as 0.7V at 
output currents to 50A, which 
is useful for IBA (intermedi- 
ate-bus-architecture) applica- 
tions. The power modules re- 
duce the overall power foot- 
print by as much as 50% 
compared with Tl's previous- 
generation devices, according 
to the company. 

T2 power modules are avail- 
able now in sample quantities. 
Prices begin at $7.90 (1000). 
Evaluation modules of the T2 
family, application notes, and 
Tl's online selection tool for 
power-management products 
are also available at www. 
power.ti.com. 

—by Margery Conner 

Texas Instruments, 
www.ti.com. 



m FEEDBACK LOOP 

"The very environment that causes 
folks to find Dilbert funny or apropos 
is the very reason that more students 
don't go into science or technology." 

Daryl P Dacko, in EDN's Feedback Loop, at www.edn.com/ 
article/CA6280033. Add your comments. 



Vendor triples power available 
from compact dc-supply system 

By introducing four new modules and two mainframes, Agilent 
has extended the output capability of its N6700 MPS (modular- 
power system) to 1 200W. Company officials claim that Agilent 
is now the industry leader in the number of outputs and amount 
of power that a 1U (1 -75-in.-high), rack-mountable, program- 
mable dc-power system can provide. 

According to a spokesman, these products represent the next 
step in a series of enhancements that give test-system integra- 
tors the flexibility to optimize performance, power, and price to 
match test needs in such industries as aerospace/defense, con- 
sumer electronics, computers and peripherals, communications, 
semiconductors, and automotive. 

"Our customers value the size, mix-and-match design, and per- 
formance of the N6700," says Scott Sampl, vice president and 
general manager of Agilent's System Products Division. "They 
have asked for more power in the same small, flexible, and fast 
package, and we've given it to them. And more enhancements 
are on the way." 

Offering 600 and 1 200W capabilities, the two new main- 
frames join the currently available 400W mainframe. All main- 
frames accommodate one to four modules in a system-ready, 1 U 
package. Four new one-slot-wide, 300W basic programmable- 
power-supply modules extend the system's range of outputs to 
20V at 1 5A and 1 00V at 3A. 

The four new modules, together with the 1 6 others, constitute 
a family ranging in power from 50 to 300W at basic- high- and 
precision-performance levels. Test-system integrators can mix 
and match any of the 20 modules in any of the three mainframes 

to create dc-power sys- 
tems that provide one to 
four outputs totaling 
400, 600, or 1 200W at 
prices from $1000 per 
output. 

New power-manage- 
ment features allow 
users to allocate main- 
frame power to the out- 
puts where it's needed. 
According to Agilent, this feature is unique in the market and pre- 
vents unexpected and dangerous shutdowns that can occur 
when you attempt this type of operation with power systems that 
lack power-management features. 

The 1 200W N6702A mainframe automatically senses power 
available from the ac line and scales back the available output 
power accordingly, allowing you to plug the high-power main- 
frame into any standard outlet. The system-ready N6700 test in- 
struments comply with LXI (LAN extensions for instrumentation) 
Class C. They provide USB 2.0, 1 0/1 00 BaseT Ethernet (LAN), 
and IEEE 488 interfaces as standard features. You can also op- 
erate the units remotely from any browser you connect to a unit's 
built-in Web page. A free download upgrades older N6700 main- 
frames to support the new modules and to provide the power- 
management capability.-by Dan Strassberg 

Agilent Technologies, www.agilent.com/find/n6700. 
backgrounder. 
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Outstanding RF performance— at outstanding prices. 
In power detection, analog is everywhere. 







AD8317 

• Operating 1 MHz to 10 GHz 

• 50 dB dynamic range 

• Better than ±0.5 dB stability over temperature 

• 3 mm x 2 mm, 8-lead LFCSP 

• Pricing: $3.93/1 k USD 



AD8318 

• Operating 1 MHz to 8 GHz 

• 60 dB dynamic range 

• Better than ±0.5 dB stability over temperature 

• 4 mm x 4 mm, 16-lead LFCSP 

• Pricing: $4.99/1 k USD 



AD8319 

• Operating 1 MHz to 10 GHz 

• 40 dB dynamic range 

• Better than ±0.5 dB stability over temperature 

• 3 mm x 2 mm, 8-lead LFCSP 

• Pricing: $2.99/1 k USD 



New log amps extend RF power 
measurement to 10 GHz 

ADI's new log amps redefine the parameters of accurate 
RF power detection. These detectors support all cellular 
and broadband wireless standards and other demanding 
applications up to 10 GHz— enabling designers to address 
more applications with less time and effort. They also provide 
performance and value that are unsurpassed in the industry. 

From RF to IF, mixers to power detection, for handsets to 
base stations— analog is everywhere. 

ADI— for every part of RF designs 

VGAs 

Modulators 
Demodulators 
Mixers 
Gain blocks 
RF amplifiers 
DDS 
PLL 



To order samples and evaluation boards, visit our website. 
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VOICES 

Intel's Ron Resnick: 

wearing two hats 



When it comes to multitasking, few peo- 
ple could beat Ron Resnick. He divides 
his time between working at his "day 
job" as Intel's director of marketing for 
its broadband-wireless division and 
serving as president and chairman of 
the WiMax Forum, an industry concern dedicated to the open in- 
teroperability of products for broadband-wireless access. In his 
role at the WiMax Forum, he oversees strategic and tactical op- 
erations involving the emerging wireless-broadband technology. 



What is the current state 
of WiMax technology? Are 
things on track? 

B Things are definitely 
on track on the chip- 
set side. First-generation Wi- 
Max chips are out there now; 
companies started to ship 
them in volume six months 
ago. The technology is start- 
ing to mature, too. Big com- 
panies, such as Fujitsu and 
Intel, have jumped into the 
mix, as have smaller players 
from the fixed domain of wire- 
less access, such as Alvarion, 
Aperto, Wi-LAN, and Redline. 
We are in the position where 
the first-generation of mature 
802.16-2004 silicon is out 
there in the market. And prod- 
ucts based on that silicon, 
particularly on the client side, 
are going out in volume, with 
the 802.1 6e silicon for mo- 
bile-broadband development 
about to begin. 

What are the biggest chal- 
lenges in mass deploy- 
ment and implementation 
of WiMax- based technolo- 
gies for semiconductor 



and CPE (customer-prem- 
ises-equipment) vendors? 

The one thing that did 
not get accomplished 
in the 3G world: to have one 
technology that delivers on a 
global platform. With 3G, there 
have been at least five itera- 
tions, such as EV-DO, WCD- 
MA, HDSPA, HSU PA [evolu- 



tion-data only, wideband-code- 
division multiple access, high- 
definition single point of ac- 
cess, high-speed uplink-pack- 
et access], and so on. The 
things we are trying to do with 
WiMax, at least when we get to 
802.1 6e, is to jump-start it, 
prove that it works, and prove 
that there is a need for fixed 
broadband in many areas 
where you can't spend the 
money to do wire line, such as 
in parts of India and China, 
where the wireless infrastruc- 
ture represents less than 1 0% 
of telecom. Why are they going 
to run wires for broadband 
when they don't even have 
phones or wire lines? The way 
to do it is wireless, and broad- 
band and fixed wireless is a 
big market segment. With 
802.1 6e, the plan is to deliver 
personal broadband experi- 
ences, and I think that scenario 
is going to happen. 

What do engineers need 
to know when they go 
about their design work to 
implement a system or 
work on a WiMax-centric 
platform? 



HWhy are they going to run 
wires for broadband when 
they don't even have phones 
or wire lines? 
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Because WiMax re- 
quires the use of a fair 
amount of design tools, we 
need a better way to develop 
design tools to accelerate the 
development of new chip sets 
for broadband silicon and per- 
haps telecom silicon. It is im- 
portant to look at the process- 
es in use, such as CMOS and 
SiGe [silicon-germanium], and 
which ones are going to give 
the best performance for long- 
term development. Because 
design tools are so complex in 
nature to begin with, maybe 
there is a way to automate the 
design process and make it 
incorporate building blocks. 

There has been a lot of 
talk about a perceived 
engineering shortage in 
the United States. What 
needs to be done to bump 
up the numbers and get 
things moving in the right 
direction? 

This problem has be- 
come a common one 
in the United States, and one 
reason is poor education. 
Middle and high schools are 
not doing enough to develop 
interest in engineering. Part of 
the reason is that we are not 
doing enough to generate in- 
terest because the curricu- 
lums are lagging. There is vir- 
tually no computer and tech- 
nology training at this level, 
and science is minimal. There 
is now a push to improve this 
situation, but it remains a seri- 
ous problem. We need to es- 
tablish funding and develop a 
national education program 
that works, because we are 
getting killed. And if this short- 
age continues, the United 
States will be second to other 
countries, because they are 
working harder on education 
and developing engineering 
talent. 

—by Jeff Berman, 
Contributing Editor 
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Amplifiers to ADCs, Shanghai to San Jose, 

analog is everywhere. 





Analog— setting designs apart 

In today's digital world, it's analog performance that helps create 
a great user experience. In fact, as designs go more digital, engineers 
rely more on analog functionality to bring their designs to life. 

And the most trusted company for bringing analog technology 
everywhere is Analog Devices. 

For example, when it comes to data converters and amplifiers, more 
engineers specify ADI than any other brand. What's more, our in-depth 
expertise across a multitude of analog technologies — including 
power, RF, and MEMS — helps optimize performance in countless 
applications, from automotive GPS and advanced TV to MP3 and 
medical imaging equipment. 

For more than 40 years, ADI has been delivering innovative, reliable 
analog solutions that meet the most demanding performance and 
budget requirements. 

Celebrate the analog world. Order your free "analog is everywhere" poster. 



analog is everywhere: 
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©GLOBAL DESIGNER 

Trendy phones incorporate 
sophisticated engineering 



With their ultraslim 
form factors and 
cool looks, Moto- 
rola's Razr and Rokr mobile 
phones have helped trans- 
form Motorola's image from 
an engineering-focused com- 
pany to a hip, trend-setting, 
marketing company But few 
know about the company's 
connection with India. Both 
phones incorporate Freescale 
Semiconductor's dual-core 
DSP56631 baseband pro- 
cessor and the quad-band 
MC13777 GPRS (general- 
packet-radio-service) front- 
end ICs-chips that Motorola 
designed at its Bangalore de- 
velopment center. 

The Indian designers were 
involved in the development, 
verification, and validation of 
the phones' baseband chip— a 
dual-core IC comprising mul- 
tiple IP (intellectual-property) 
blocks. According to Free- 
scale, This SOC (system-on- 
chip) design was the first to 
integrate the analog part of 
the RF into the baseband to re- 
duce the overall cost of the chip 
set. The baseband processor 
integrates a Freescale DSP- 
56600 DSP with an ARM7- 
TDMI-S microcontroller. Func- 
tions include on-chip memory, 
receiver ADCs, a receive-and- 
transmit synthesizer, transmit 
power-amplifier control, and a 
voice codec. The front end 
works in GSM/DCS (Global 
System for Mobile communica- 
tions/Digital Communications 
Services) and GSM850/PCS 
(personal-communications- 
services) quad-band GPRS 
Class 1 cellular radios. It has 
a receiver portion that works 



in VLIF (very-low-intermedi- 
ate-frequency) receivers and 
DCRs (direct-conversion re- 
ceivers). 

To meet Motorola's perform- 
ance and cost constraints, 
Freescale engineers integrat- 
ed analog-baseband capability 
with the digital baseband in a 
high-speed SiGe (silicon-ger- 
manium) process. They also 
built low-noise amplifiers into 
the RF transceiver to support 
all four GSM bands-making 
the chip set smaller without 
sacrificing performance. One 
of the more difficult problems 
confronting the designers was 
deciding where to put the ana- 
log functions for both the RF 





Both the Rokr (left) and Razr (right) mobile phones incorporate 
Freescale Semiconductor's dual-core DSP56631 baseband 
processor and the quad-band MC13777 GPRS front-end ICs. 



r 

chain and the audio portion. 
Freescale designers integrat- 
ed power-management and 
audio features into a single 
chip, thereby eliminating noise- 
related issues and conserving 
space. 

On the software front, Mo- 
torola's Indian development 
center worked on the phone's 
multimedia features, such as 



image and video capture, 
multimedia messaging, the 
user interface, the phone 
browser, and the GSM-sig- 
naling stacks. 

—by Chitra Giridhar, 
EDNAsia 
Motorola, www.motorola. 
com. 

Freescale, www.freescale. 
com. 



Poland moves into technology 

With its recent transition from the Soviet Block to the European Union, Poland now has the 
opportunity to make its mark on the world. President Lech Kaczynski has promised govern- 
ment support for high-tech companies and a more commercially favorable administration. 
One area in which the country can raise its position in the semiconductor hierarchy is pro- 
grammable logic. With FPGAs' gate density increasing, operating speeds increasing, and 
voltages decreasing, signal integrity becomes a serious concern. Debugging tools that 
FPGA vendors supply and proprietary software packages are no longer enough. Aldec-ADT 
(Katowice, Poland) manufactures software for enhanced verification. Its Active-HDL inte- 
grated environment for designs in VHDL and SystemC uncovers glitches and pinpoints sec- 
tions of code that these glitches relate to, allowing the rapid performance of alterations. 

Another Polish company, Microtech, got its start in the early 1 990s, aiming to develop 
hardware and software for signal-processing systems in radar. The highly reliable products it 
now produces match military/aerospace requirements. Resistance to harsh conditions, 
strong processing power, automatic testing and fault diagnosis, and advanced programming 
techniques bring benefits to such designs. The products use IP (intellectual-property) core 
technology to link hardware, algorithms, and software within FPGAs, resulting in faster, more 
flexible systems. A portfolio of demo boards based on Spartan II devices gives designers a 
platform on which to perform ASIC prototyping and test implementation. 

Evatronix (Gliwice, Poland), which is a spin-off of the Silesian University of Technology, 
specializes in soft cores that enable engineers to cut time to market for SOC (system-on- 
chip) designs. The company supplies the cores with VHDL or Verilog-HDL source code or 
as postsynthesis netlists. Firm versions of cores for both Altera and Xilinx devices are avail- 
able, allowing quicker turnaround times— by Mike Green, Electronic Product News 

Aldec-ADT, www.aldec.com/pl. 

Microtech, www.microtech.com.pl. 

Evatronix, www.evatronix.pl. 
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Agilent 33220A 20 MHz function/arbitrary waveform generator 

• Low- distortion basic waveforms 

• Variable edge-time pulses up to 5 MHz 

• Arbitrary waveforms up to 64K points 

• AM, FM, PM, FSK, and PWM modulation 

• Sweep and burst operation modes 

• Open connectivity via USB, LAN, and GPIB 



Agilent 4 
Open 



9 © 



Agilent Direct 



Get the application note, 

8 Hints for Getting More from Your Function Generator 
www.agilent.com/find/8-hints 

Or call a Live Sales Engineer now if you are ready for a new 
High Performance Function Generator 
u.s. 1-800-829-4444 Ext. 5463 
Canada 1-877-894-4414 Ext. 5463 



The Agilent 33220A function generator packs outstanding 
performance into a very compact design. 

Able to fit into your rack or on your bench, the 33220A is 
loaded with multiple signal powers — from stable, accurate 
output of low-distortion sine waves to variable edge-time 
pulses and custom arbitrary waveforms. 

Front panel operation provides the ease of use you'd design 
yourself — because Agilent created the 33220A in consul- 
tation with customers like you. You'll find access to all 
major functions and adjustments at your fingertips. Agilent 
Open capabilities mean system readiness, compatibility 
with popular software environments, plus built-in USB, 
LAN, and GPIB ports. 



The Agilent 33220A is powerful and affordable enough for 
uses from R&D to manufacturing. Its software compatibility 
with the widely used 331 20A and 33250A function genera- 
tors ensures easy integration into new or existing systems. 
To enhance your function generator power now, get tips at 
www.agilent.com/find/8-hints. 



© Agilent Technologies, Inc. 2005 
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BY BONNIE BAKER 



The power of moving-average 
digital filters 

any times, ADC users employ averaging algorithms with 
their controller or processor on the output of several sam- 
ples from the converter. You can "smooth" a converted sig- 
nal using this technique (Figure 1), as well as improve the 
effective resolution of the system by reducing system noise. 
You implement the smoothing effect on your converted data by 
acquiring multiple signals at a constant sample rate, averaging a prede- 
termined group or number of samples, and then continuing this process 
with several groups over time. As Fig- the bandwidth of the final signal. 




ure 1 shows, the aggregate of the aver- 
aged results produces a smoothed sig- 
nal. This averaging technique essen- 
tially provides a lowpass filter on the 
converter output data. You can control 
the effectiveness of your filtering by 
selecting the appropriate number of 
samples for the averaged groups. If you 
use more samples in each group, you 
will see a higher degree of smoothing. 
This averaging process eliminates 
spikes in the raw data as well as reduces 



MAGNITUDE 




TIME 

Figure 1 You can smooth an ac signal 
that has small signal noise riding on top 
of it (A) by employing an averaging filter 
to a large number of consecutive sam- 
ples (B). 



Another by-product of this averaging 
technique is that the conversion reso- 
lution or precision of the data increas- 
es. Ideally, an average of four samples 

(4 1 ) of a dc signal will increase the con- 
verter's effective resolution by one — a 
6-dB increase in the SNR (signal-to- 
noise ratio). An average of 16 samples 

(4 2 ) will increase your resolution by two 
and your SNR by 12 dB. Theoretical- 
ly, a group size of 4 N will increase the 
number of effective bits from your con- 
version by N, but 
there are real- 
world limitations 
to this theory. 

It is possible to 
increase the num- 
ber of effective bits 
with your ADC, as 
long as you main- 
tain realistic goals 
and consider non- 
ideal conditions. 
For instance, im- 
proving a 12-bit 
converted result 
to 16 bits requires 4 4 samples for aver- 
aging. Four to the fourth is equivalent 
to 256. The first question you should 
ask is, "Do I have time to implement 
the required algorithm in my controller 
or processor?" If you are trying to 



achieve a higher resolution than 16, the 
required sample size increases very 
quickly. By the way, the lower bits of 
the 12-bit converter in this discussion 
should be noisy so that the averag- 
ing is effective. This noise should be 
Gaussian. 

Nonideal conditions that can affect 
the size of your averaging group include 
drift of the input over time, power- 
supply variations, voltage-reference 
changes, and temperature effects on 
your system. Any of these nonideal con- 
ditions can change the output value of 
your conversion. The sample size for a 
nonideal system can change from 2000 
(with an ideal driftless system) to sev- 
eral hundred samples. If you increase the 
sample size above a few hundred sam- 
ples for this nonideal system, the results 
begin to get noisier again. However, you 
can use Allan variance methods to 
compute the optimum number of aver- 
ages for your data set. Finally, examine 
your input signal and ensure that you 
are not trying to convert an analog sig- 
nal that has a settling-time error or an 
interfering periodic signal, such as the 
mains frequency. 

There are time-saving ways of imple- 
menting averaging algorithms that go 
beyond the simple, brute-force tech- 
nique of collecting all of the data and 
then performing an average. For in- 
stance, you could implement a FIFO by 
adding a new data point and subtract- 
ing the first data point accumulated in 
the group. Additionally, you can select 
the size of the groups to enable the use 
of a shift right for the division of the 
total, such as group values of 4, 8, 16, 
and so on.EDN 
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EE Go to www.edn.com/051216bb 
and click on Feedback Loop to post a 
comment on this column. 



Bonnie Baker is the author of A Baker's 
Dozen: Real Analog Solutions for 
Digital Designers. You can reach her at 
bonnie . baker@microchip . com . 
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UNLEASH BROADBAND WITH 
FUJITSU'S WiMAX 802.16-2004 SoC. 

With a MAC-to-PHY implementation based on the 
IEEE 802.16-2004 broadband wireless access 
standard, the Fujitsu WiMAX SoC, MB87M3400, 
offers a cost-effective solution for both subscriber 
station and base station applications. This highly 
integrated SoC implements MAC, PHY, radio 
control and all the necessary analog circuits for the 
appropriate 2 to 11 GHz licensed or license-exempt 
bands. The Fujitsu WiMAX SoC fully complies with 
the IEEE 802.16-2004 standard using an OFDM PHY. 

ADVANCED FEATURES 

• 256 OFDM PHY with 64QAM, 16QAM, 
QPSK and BPSK modulation 

• Uplink subchannelization 

• Flexible baseband interface with integrated 
high-performance ADC and DAC 

• Security implementation using DES, CCM 
encryption/ decryption 

• Rich set of integrated peripheral and RF control 



For more information, call (800) 866-8608 or 
visit http://us.fujitsu.com/micro/wimax 



FUJITSU 



THE POSSIBILITIES ARE INFINITE 



PRYING 



BRIAN DIPERT • SENIOR TECHNICAL EDITOR 
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Thinking different 

With the Mac Mini, Apple squeezes substantial 
computing horsepower into a diminutive form factor 

The carefully thought>out design of the Mac Mini enables Apple to 
squeeze a solid-performing, quiet, and cost-effective computer into a 
6.5 X 6.5 X2-in., less-than-3-lb form factor. Read about some of its ele- 
ments here, then visit www.edn.com/051216pe for a more in-depth 
description of the Mac Mini's building blocks, along with a series of high-reso- 
lution images of the system internals, courtesy of Other World Computing 
(www.otherworldcomputing.com) . 



EE Go to www.edn.com/05121 
to see images of the meat 
of the Mac Mini as well 
as a more detailed 
write-up. 




Rectangular antennas for the Mac Mini's Bluetooth/WiFi 
wireless module clip to the internal frame at the top of the 
unit; the Bluetooth antenna is in the front left corner, and 
the WiFi antenna is in the back right corner. Along the left 
side of the system is the single-slot PC7200 (DDR-266) 
DRAM module. 



Wireless mezzanine and analog 
modem boards mate to the main 
system board by means of con- 
nectors and mounting screws. 
Underneath a passive heat sink, 
you'll find the Freescale G4 
PowerPC CPU, along with ATI 
Technologies' Radeon 9200 
graphics processor and its cor- 
responding 32 Mbytes (64 
Mbytes on latest generation sys- 
tems) of frame-buffer DRAM. 



A Matsushita/Panasonic 
UJ-835F SuperDrive 
plays and burns DVDs (as 
well as CDs); lower 
priced system variants 
contain "Combo Drives" 
capable of only reading 
DVDs (but still able to 
both read and write CDs) 



Underneath the optical drive is 
the 2.5-in. hard-disk drive. 
When swapping out the drive 
for a faster replacement, a 
denser one, or both, be careful 
to note that it's mechanically 
possible to install the hard-disk 
drive upside-down! 




Airflow is one of the most intriguing aspects of the system design. Air 
enters the system through a series of vents at the periphery of the Mac 
Mini's underside. It flows through a fan and over a passive heat sink and 
finally exits the system through a vent at the back of the unit, where 
you'll also find two USB2 connectors, a Firewire-400 connector, a DVI-I 
video port, a 1 0/1 00-Mbit Ethernet port, a modem port, a headphone 
jack, a power connector, and the on-off switch. 
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Smart solutions 



for comfort and safety ^ 

Saia-Burgess manufactures solenoids, motors, switches. QJ 
electronic controllers and subsystems. Together with our CJ\ 
customers we develop value-based solutions for countless 
industrial applications. Our innovative, experienced design 
team and TS-16949 registered manufacturing facilities 
support our commitment to quality in developing world class 
solenoid, switch and motor products. Call us today. 

www.saia-burgess-usa.com/security 10 

Saia-Burgess Inc. 

Technical Assistance 1 -800-429-0365 
Commercial Assistance 1-800-998-2298 
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■ UAG Stepper Motor 

■ 3600 Rocker Switch 

■ Ledex C8 Open Frame Solenoid 

■ G3 Snap Action Switch 

■ K0P.K Electronic Timer 






Saia-Burgess products 
— simply everywhere 

Saia-Burgess products are found 
simply everywhere in the security 
industry. From home safes and 
security systems to machine locks 
and gates, from X-ray inspection 
and biometrics to ATMs and 
closed-circuit TV. Saia-Burgess 
products are used by engineers 
designing the most reliable and 
highest quality products for 
security applications. Our 
innovative design team and 
TS- 16949 registered facilities 
are sure to add value to your 
state-of-the-art design. Call us 
to discuss your solenoid, switch 
and motor requirements. 



Q) 
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UAG Stepper Motor 
STA Tubular Solenoid 
Ledex BTA Solenoid 
G3 Snap Action Switch 
KORK Electronic Timer 
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Building 

■ Security systems 

■ Home safes 

■ Fire control systems 

■ Fire door closures 

■ Gates 

■ Access controls 

■ Door locks 

■ Overhead doors 

■ Lockers 

National Defense 

■ Missile controls 

■ Weapon controls 

■ Biometrics 

■ X-ray inspection 

■ Bomb detection 

■ Thermal imaging 



Retail 

* Cash drawer locks 

■ Merchandise security systems 

■ CCTV 

■ ATMs 

■ Vending machine locks 

■ Clothing security tag systems 



Looking for more information 

on Saia-Burgess solenoid, switch and 

motor products? Visit our website for 

performance and mechanical 

specifications on all our products: 

www.saia-burgess-usa.com/security 

Saia-Burgess Inc. 

Technical Assistance 1 -800-429-0365 
Commercial Assistance 1 -800-998-2298 



Smart solutions 
for comfort and safety 




Intersil Switching Regulators 



Intersil High Performance Analog 




What's Black, White, 
and Cool All Over? 

Maintaining IC temperatures doesn't have to 
be a riddle. Intersil's new high current 
Integrated FET Regulators have the industry's 
only true Thermal Protection with auto shut 
down at 135°C. 

Intersil's EL7554 and EL7566 DC-DC buck regulators with internal 
CMOS power FETs operate from 3V-to-6V input voltage and are 
capable of up to 96% efficiency. But what's really cool about these 
devices is ground breaking features like built-in Thermal Protection 
and Voltage Margining for actual in-circuit performance validation. 
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HTSSOP THERMAL RESISTANCE vs 
PCB AREA (NO AIR FLOW) 




The first line of defense 
against heat is a 
thermally-efficient HTSOP-28 
package, which utilizes an 
exposed thermal pad 
underneath the IC to spread 
heat through the PCB. 



The Vjj pin is a 
formula-based, accurate 
indicator of the internal 
silicon junction temperature. 



If all else fails and the 
temperature sensor indicates 
junction temperature above 
135°C,the PWM Regulator 
will shut down. 
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Key Features: 

^ 4A (EL7554) and 6A (EL7566) 
continuous output current 

^ Up to 96% efficiency 

- Built-in 5% voltage margining 

- 3V-to-6V input voltage 

— 0.58 in2 (EL7554) and 0.72 in2 
(EL7566) footprint with 
components on one side 
of PCB 

— - Adjustable switching frequency 
to 1 MHz 



For more information and samples, 
go to www.intersil.com 

Easy-to-use simulation tool also 
available. Modify switching frequency, 
voltage ripple, ambient temperature 
and view schematics waveforms, 
efficiency graphs and complete BOM 
with Gerber layout. 
www.intersil.com/iSim 



inter s i| 

HIGH PERFORMANCE ANALOG 



Intersil - Switching Regulators for precise power delivery. 

©2005 Intersil Americas Inc. All rights reserved. The following are trademarks or services marks owned by Intersil Corporation 
or one of its subsidiaries, and may be registered in the USA and/or other countries: Intersil (and design) and i (and design). 




Intersil Battery Charger ICs 



Intersil High Performance Analog 



Have YOU Seen the 
World's Smallest 
Battery Charger IC? 

Not only is the 2mm x 3mm ISL6294 the 
industry's smallest, but this fully integrated, 
single-cell Li-Ion / Li-Polymer battery charger IC 
can handle input voltages up to 28V, eliminating 
the need for an over-voltage protection circuit. 



The constant current Iref is set with 
the external resistor RIref- The 
constant voltage is fixed at 4.2V. 



End-of-charge (EOC) current indicated 
through the CHG pin (which can be 
interfaced to a micro processor), but the 
charger continues to output the 4.2V. 




To Input 

c i-p 



RAT 








IREF 




IMIN 




ISL6294 




CHG 




"PPR 


EN 






GND 




To Battery 



If the battery voltage is below 2.6V the ISL6294 charges the battery with a trickle 
current of one-tenth of Iref- When the battery voltage reaches 4.2V, the charger enters 
a CV mode and regulates to fully charge battery without the risk of over charge. 




TYPICAL CHARGE PROFILE 



Key Features: 

— - 2mm x 3mm 8 Ld DFN package 

— 28V maximum input voltage 

^ Programmable end-of-charge current with 
status interfaced to a micro device through 
CHG pin 

^ Thermaguard™ charge current thermal 
foldback for thermal protection 

^ No external blocking diode required 

^ Integrated pass element and current sensor 

^ 1% voltage accuracy 

^ Trickle charge for fully discharged batteries 

^ Less than 1 ljA leakage current off the 
battery when no input power attached or 
charger disabled 

- Input over-voltage protection 

— - End-of-charge indication with large 

hysteresis to prevent unwanted re-charge 



Datasheet, free samples, and 
more information available at 
www.intersil.com 
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Intersil - Switching Regulators for precise power delivery. 

©2005 Intersil Americas Inc. All rights reserved. The following are trademarks or services marks owned by Intersil Corporation 
or one of its subsidiaries, and may be registered in the USA and/or other countries: Intersil (and design) and i (and design). 




I t's a tough job, but 
I somebody's gotta do 
I it. Every year, ED/V's 
I editors receive thou- 
B sands of product 
announcements, and it's 
their job to narrow these 
thousands of choices into 
the hundreds of newswor- 
thy items that each year 
grace the pages of EDN. 
Now, at the end of the 
year and working with 1 5 
product categories, our 
editors must even further 
narrow down these selec- 
tions: ED/V's hot 1 00 
products of 2005. 

Visit the Web version of 
this feature at www.edn. 
com/05 1 2 1 6cs to find 
the product names linked 
to their original coverage 
in EDA/, so you can read 
about why they made 
our list. 




EDN STAFF 




ANALOG ICs 
Agilent Technologies 

HDJD-S831-QT333 
RGB-color-sensor IC 
www.agilent.com 

Anadigics 

APS3604 active splitter 
www.anadigics.com 

Analog Devices 

AD199x Class D amplifiers 
www.analog.com 

Intersil 

ISL59830 video-driver IC 
www.intersil.com 

Linear Technology 

LT5527 RF mixer 
www.linear.com 



Semtech 

SC606 white-LED driver 
www.semtech.com 

Silicon Laboratories 

Si470x FM tuner 
www.silabs.com 

Texas Advanced 
Optoelectronic Solutions 

TSL256x light-to-digital 

converters 

www.taosinc.com 

COMMUNICATIONS 
Agere 

Vision X1 1 5 Edge chip set 
www.agere.com 

Broadcom 

StrataVGS III BCM56504 
Ethernet switch 
www.broadcom.com 

Fujitsu Microelectronics 

MB87M3400 WiMax system 
on chip 

www.fujitsu.com/us/services/ 
edevices/microelectronics/ 



Magnolia Broadband 

DiversityPlus antenna-diversity 
chip set 

www.magnoliabroadband.com 

Mellanox Technologies 

InfiniHost III Lx Infiniband chip 
www.mellanox.com 

Sequoia Communications 

SEQ-5400 wideband-CDMA 
and Edge transceiver 
www.sequoiacommunications. 
com 

SiNett 

One Edge Ethernet/wireless 

chip set 

www.sinett.com 

COMPONENTS 
California Micro Devices 

CM 1430 and CM 1431 filter 
arrays 

www.calmicro.com 

Interlink Electronics 

Ring force-sensing resistor 
www.interlinkelectronics.com 

LEDtronics 

B618/619 and DB618/619 
LED incandescent-bulb 
replacements 
www.ledtronics.com 

Littelfuse 

SL0902 SMT plasma arrester 
www.littelfuse.com 

Melexis Microelectronic 
Integrated Systems 

MLS-90316triaxis Hall 
sensor 

www.melexis.com 
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On Semiconductor 

ESD5Z voltage suppressors 
www.onsemi.com 

Pericom Semiconductor 

S1 61 3XP and S1 61 4XP crystals 
www.pericom.com 

Stackpole Electronics 

HLD series current-sense resistors 
www.seielect.com 

COMPUTERS, BUSES, 
AND BOARDS 
Artesyn Technologies 

KatanaPPB Blade computer 
www.artesyn.com 

Bittware Inc 

T2-PMC PCI mezzanine card 
www.bittware.com 

Curtiss- Wright Controls 
Embedded Computing 

Topaz/PMC display controller 
www.cwcembedded.com 

FieldServer Technologies 

ProtoCessor communications controller 
www.fieldserver.com 

Fingerprint Cards AB 

FPC-AM fingerprint sensor 
www.fingerprints.com 

Octagon Systems 

XE-900 single-board computer 
www.octagonsystems.com 

Parvus Corp 

OrbiTrak GSM communications card 
www.parvus.com 

Pentek 

7631 A digital receiver 
www.pentek.com 

Radicom Research Inc 

Half-Inch modem 
www.radi.com 



RadiSys 

Endura AB915GM motherboard 
www.radisys.com 

Tek Microsystems 

Quixilica Neptune VXS-1 
www.tekmicro.com 

DIGITAL AND PROGRAMMABLE ICs 
Actel 

Fusion programmable system chip 
www.actel.com 

Actel 

M7 ProASICS (Actel with ARM7 core) 
www.actel.com 

Cypress Semiconductor 

RPoC wireless-enabled programmable 

analog IC 

www.cypress.com 

LSI Logic 

RapidChip Xtreme2 (SERDES 
structured ASIC) 
www.lsilogic.com 

PLX Technology 

PEX 8508 PCI Express switch 
www.plxtech.com 

QuickLogic 

PolarPro low-power FPGA 
www.quicklogic.com 

DISCRETE SEMICONDUCTORS 
Bivar 

AMTC-0606 surface-mount RGB LED 
www.bivar.com 

STMicroelectronics 

STE59DE100 emitter-switched transistor 
www.st.com 

Vishay Intertechnology Inc 

TLMxIOOxSMT LEDs 
www.vishay.com 

EDA 

Azuro Inc 

PowerCentric clock 
www.azuro.com 

Calypto Design Systems 

SLEC sequential equivalence checker 
www.calypto.com 

Gradient Design Automation 

FireBolt analysis tool 
www.gradient-da.com 



IBM 

EinsTimer statistical-timing tool 
www.ibm.com 

iRoc Technologies 

Tfit design tool 
www.iroctech.com 

Mentor Graphics 

Questa SystemVerilog simulator 
www.mentor.com 

Sigma-C 

Solid+ Lithography simulator 
www.sigma-c.com 

Synplicity 

Synplify Premier 

FPGA physical-synthesis tool 

www.synplicity.com 

EMBEDDED TOOLS 
Accelerated Technology 

Nucleus BridgePoint UML suite 
www.acceleratedtechnology.com 

Altium 

Altium Designer electronic- 
product-design tool 
www.altium.com 

Analog Devices 

ADSP-BF537 EZ-kit Lite 
development kit 
www.analog.com 

Goal Semiconductor 

UniVersaKit development kit 
www.goalsemi.com 

Sensory Inc 

VR Stamp tool kit 
www.sensory.com 

MEMORY 
M -Systems 

mDOC hybrid NAND 
www.m-systems.com 

Samsung 

OneNAND hybrid NAND 
www.samsung.com 

Spansion 

GbitMirrorBitGLNOR 
www.spansion.com 

MULTIMEDIA 
LSI Logic 

DiMeNsion-3 DVD-recorder chip set 
www.lsilogic.com 
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AMPLIFIERS 



Connect ±10V Signals 
to Single-Supply ADCs 



+10V 




Burr-Brown Products 
from Texas Instruments 



Precision Level-Shifting Difference Amplifier 

The new INA159 is a unique, level-shifting difference amplifier with a gain of 0.2. 
Designed to simply and accurately interface ±1 DV signals to single-supply ADCs, 
INA159 is particularly well-suited to applications with 4.096V and 5V references. 
It also is designed to drive 16-bit ADCs such as ADS8325, offering a combination 
of low gain error, high DC precision, excellent AC performance, and low output 
impedance. Achieve more: order your samples today. 



► Applications 

- Differential to single-ended 
conversion 

- Industrial process control 

- Data acquisition 

- Test equipment 

- Instrumentation 

► Features 

- Gain of 0.2 ±0.02% (max) 

- Low offset: ±100uV 
-Low drift: 1.5uV/°C 

- Wide bandwidth: 1.5MHz 

- Single-supply operation 
down to 1 .8V 











Offset 


Offset Drift 


CMRR 


BW 


Power 


l Q Per 














(uV) 


(uW°C) 


(dB) 


(MHz) 


Supply 


Ch. (mA) 






Device 


Description 


Ch. 


Gain 


(max) 


(max) 


(min) 


(typ) 


(V) 


(max) 


Package 


Price 


INA159 


1.5MHz Precision Level 
Translation Amp 


1 


0.2 


500 


5 


86 


1.5 


1.8 to 5.5 


1.4 


MSOP-8 


$1.59 


INA152 


Excellent Output Swing 


1 




750 


5 


86 


0.7 


+2.7 to +20 


0.65 


MSOP-8 


$1.20 


INA132 


uPower, High Precision 


1 




250 


5 


76 


0.3 


+2.7 to +36 


0.185 


DIP, SO 


$1.40 


INA2132 


Dual INA132 


2 




250 


5 


76 


0.3 


+2.7 to +36 


0.185 


DIP, SO 


$2.35 


INA133 


High Precision, Fast 


1 




450 


5 


80 


1.5 


±2.25 to ±18 


1.2 


S0IC-8/-14 


$1.40 


INA2133 


Dual INA133 


2 




450 


5 


80 


1.5 


±2.25 to ±18 


1.2 


S0IC-8/-14 


$2.35 


INA143 


High Precision, G = 10 or 0.1 


1 


10, 0.1 


250 


3 


86 


0.15 


±2.25 to ±18 


1.2 


S0IC-8/-14 


$1.40 


INA2143 


Dual INA143 


2 


10, 0.1 


250 


3 


86 


0.15 


±2.25 to ±18 


1.2 


S0IC-8/-14 


$2.25 


INA157 


High Speed, G = 2 or 0.5 


1 


2, 0.5 


500 


20 


86 


4 


±4 to ±18 


2.9 


SOIC-8 


$1.40 



FREE! Simulate your INA159 circuit 

with TINA-TI™ a powerful, T^O 

SPICE simulation program EV^figl 

www.ti.com/tina-ti -^=^ g ™f 

www.ti.com/ina159 ° 800.477.8924, ext. 12855 



Technology for Innovators™ ^ Texas Instruments 



Technology for Innovators and the red/black banner are trademarks of Texas Instruments. TINA is a trademark of DesignSoft. 1228A0 
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Silicon Image 

SiL 8100 video processor 
www.siliconimage.com 

Texas Instruments 

TMS320DM64x digital-media processor 
www.ti.com 

POWER ICs 
iWatt 

iW2202 digital single-stage 
power-factor-correction controller 
www.iwatt.com 

Power Integrations 

DPA-switch family of high-voltage, 
dc/dc-converter ICs 
www.powerint.com 

Quicksilver Controls 

Silverdust IGB servo controller 
www.quicksilvercontrols.com 

Silicon Labs 

Si8250/1/2 digital-power- 
development tool 
www.silabs.com 

Texas Instruments 

T2 series of point-of-load dc/dc- 
converter modules 
www.ti.com 

Zilker Labs 

ZL2005 digital-power IC 
www.zilkerlabs.com 

POWER SOURCES 
Artesyn 

DPL20C point-of-load converter 
www.artesyn.com 

Astec Power 

DTX digital dc converter 
www.astecpower.com 

Cherokee International 

Polaris 2 half-brick dc/dc-converter 
family 

www.cherokeepwr.com 



En Ocean 

STM100 network-transmitter node 
www.enocean.com 

Foster Transformer 

Class 2 plug-ins 
www.foster-transformer.com 

PowerOne 

No-bus point-of-load converters 
www.power-one.com 

XP Power 

fleXPower family of configurable 
power supplies 
www.xppower.com 

PROCESSORS 
AMD 

Opteron dual-core, 64-bit processor 
www.amd.com 

Analog Devices 

ADSP-BF53x Blackfin processor 
www.analog.com/blackfin 

Cavium 

Octeon Exp multicore processor 
www.caviumnetworks.com 

Cypress 

enCoRe II CY7C63xxx microcontrollers 
www.cypress.com 

Freescale 

MPC8360E PowerQuicc II 
Pro processors 
www.freescale.com 

Intel 

Dual-core Pentium processor 
www.intel.com 

Microchip 

PIC16F506/12F510 devices 
www.microchip.com 

Philips Electronics 

LPC210x microcontrollers 
www.semiconductors.philips.com 

Raza Microelectronics 

XLR processor 

www.razamicroelectronics.com 

Texas Instruments 

TMS320C672x floating-point DSPs 
www.ti.com/ c672xpr 

Xilinx 

MicroBlaze V4 processor core 
www.xilinx.com 



SOFTWARE 
Agilent Technologies 

VEE Pro 7.5 
www.agilent.com 

Green Hills Software 

Integrity PC RTOS 
www.ghs.com 

The Mathworks 

Communications Blockset 3 
Simulink extension 
www.mathworks.com 

Microsoft 

Windows Mobile 5.0 operating system 
www.m icrosoft.com 

National Instruments 

LabView embedded-development 

module 

www.ni.com 

Wolfram Research Inc 

Mathematica CalcCenter 3 math 
software 

www.wolfram.com 

TEST AND MEASUREMENT 
Aeroflex Inc 

Al ME/AT test system 
www.aeroflex.com 

Agilent Technologies 

E2980A protocol analyzer 
www.agilent.com 

Keith ley Instruments Inc 

Model 2602 SourceMeter instrument 
www.keithley.com 

LeCroy Corp 

UWB Tracer MPI protocol analyzer 
www.lecroy.com 

National Instruments 

PXI-5922 digitizer 
www.ni.com 

Stanford Research Systems 

CG635 clock generator 
www.thinksrs.com 

Tektronix 

TDS-6154C digital-storage oscilloscope 
www.tektronix.com 

Yokogawa Corp of America 

DL9000 digital-storage oscilloscope 
www.yokogawa.com 
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Precision, Efficiency, Low Noise & Low Ibias 



National's Advanced VIP50 BiCMOS Process Does It All 



LMP7711 Offset Voltage Distribution 



LMP7711 Input Voltage Noise vs Frequency 




-10 30 70 

Offset Voltage (mV) 

LMP7711 Features 

• Input offset voltage ±150 |jV(max) 

• Input bias current 100 fA 

• Input voltage noise 5.8 nV/\AHz 

• Gain bandwidth product 17 MHz at 1.15 mA 

• Operating temperature range -40°C to 125°C 
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Frequency (Hz) 

Benefits 

Improves system accuracy 

Allows easy interfacing from any resistive source 

Accurate low frequency signal conditioning 

Unity gain stable with minimum power consumption 

Performance across automotive and industrial temp range 





Product 
ID 


Key Features 


Typ. Supply 

Current 

(mA) 


Supply 
Voltage 
Range (V) 


Input Offset 
Voltage (mV) 
max 


Unity Gain 
Bandwidth 
(MHz) 


Low Input 
Current CMOS 
Design 


Temp Range 

(°C) 


LMP7711 


Precision, Low-Noise RR/0 CMOS 


1.15 


1.8 to 5.5 


0.15 


17 


✓ 


-40 to +125 


LMP7701 


Precision, 12V RRI/0 CMOS 


0.73 


2.7 to 12 


0.2 


2.5 


✓ 


-40 to +125 


LMV651 


90% Power Saving RR/0 Performance Amp 


0.11 


2.7 to 5.5 


1.0 


12 




-40 to +125 


LMV791 


Low-Noise, Low l mAS RR/0 


0.95 


1.8 to 5.5 


1.3 


14 


✓ 


-40 to +125 


LPV511 


880nA, Ultra Low Power 12V RRI/0 


880 nA 


2.7 to 12 


3.0 


0.027 




-40 to +85 



Product ID 


Key Features 


Typical Supply 
Current (nA) 


Supply Voltage 
Range (V) 


Input Offset 
Voltage (mV) max 


Prop Delay 
Time (ps) 


Low Input Current 
CMOS Design 


Temp Range (°C) 


LPV7215 


Ultra Low-Power RRI/0 


580 


1.8 to 5.5 


3.0 


6.6 


✓ 


-40 to +85 



i p or pree samples, datasheets, and 
Br 5 * Signal Path Designer SM articles, visit: 



amplifiers.national.com 



Or call 1-800-272-9959 
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National Semiconductor Corporation, 2005. National Semiconductor, LMP, LMV, and VIP are registered trademarks of National Semiconductor Corporation. All rights reserved. 




Toshiba MLC NAND leadership provides 
the power to launch today's applications. 

It takes power to launch a successful product in this world of technology migration and 
converging applications. So you need the power of a proven, leading-edge memory solution 
from an industry leader. That's MLC NAND Flash from Toshiba. • With its high density and 
proven reliability, our MLC NAND Flash is enabling today's new applications while 
answering the cost/performance challenges of many consumer designs. For 
your high-density storage needs, Toshiba MLC NAND Flash can help you deliver 
the right solution. • Visit us at mlcnand.toshiba.com and find out how the 
ndustry leadership and design experience offered by Toshiba can give your 
next consumer design its best shot at success. 

mlcnand.toshiba.com 
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BY BILL SCHWEBER FORMER EXECUTIVE EDITOR 



QUANTUM 
CRYPTOGRAPHY: 



WHEN YOUR LINK HAS TO 
BE REALLY, REALLY SECURE 

COMBINING QUANTUM THEORY AND SINGLE PHOTONS, 
SYSTEMS CAN ACHIEVE SECURITY THAT THE LAWS OF PHYSICS— 
RATHER THAN AN ALGORITHM'S COMPLEXITY— ASSURE. 

Keeping data and communications secure is a 
hot topic. Hackers access systems through open 
ports, through secret programs, and through 
various ruses or aliases. As a result, data-securi- 
ty products and strategies are top priorities for 
both embedded and enterprise systems. 
Another long-recognized weakness in any system is the 
physical link that connects users or system nodes. Although 
several ways, such as a private channel or a physically 
secured link, exist to minimize this risk, it is more common 
to use data encoded using a complex, mathematics-based 



approach, such as the RSA ( Rives t/Shamir/ 
Adleman) algorithm or a one-time key- Phys- 
ically securing the link is often impractical 
and rules out wireless links; data encoding is 
susceptible to decoding by a determined 
eavesdropper. (Even the RSA algorithm may 
face this challenge as computers get more 
powerful) And the one-time key, although 
absolutely secure in principle, has severe 
implementation problems in practice (see 
sidebar "Encryption basics" at the Web 
version of this article at www.edn.com/ 
051216dfl). 
But a technique now in use appears to offer 
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Figure 1 BBN and DARPA based the QC system on the random polarization of photons, followed by selective polarization filtering 
and polarization-direction detection. 
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AT A GLANCE 

El QC (quantum cryptography) 
promises absolute data-link securi- 
ty, based on the laws of physics, 
photon quantum states, and the 
uncertainty principle. 



El A multimode QC system has 
been running for more than two 
years, linking three Boston-area insti- 
tutions through standard dark fiber. 



El You can use the QC system for 
either one-time-pad or key-passing 
modes of cryptography. 



the security of the one-time key without 
its key-management problems, and you 
can also use it for absolutely secure key 
exchange- QC (quantum cryptography) 
uses a string of individual photons and 
their quantum states as the bases of a link 
in which physicist Werner Heisenberg's 
often-cited, often-misunderstood uncer- 
tainty principle defeats any eavesdropper 
(Reference 1). Although IBM corporate 
researcher Charles Bennett and the Uni- 
versity of Montreal's Giles Brassard first 
conceived quantum cryptography in the 
1980s, it took many years for the needed 
optical components and associated tech- 
nologies with the required performance to 
become available. 

A fully operational QC system has 
been running in the Boston area since 
June 2004 over a 12-mile loop and with 
10 nodes- BBN Technologies (www. 
bbnxom) developed the system with 
the cooperation of other labs and com- 
panies under a 2002 DARPA (Defense 
Advanced Research Projects Agency) 
grant. BBN, an R&D facility, aims to 
license the technology to others for 
commercialization. Although the sys- 
tem is not in regular commercial de- 
ployment, it is more than an academic 
proposal or lab curiosity: It runs 24 
hours a day, seven days a week; is fully 
operational; and requires virtually no 
intervention to keep it going. 

The QC system also includes an Inter- 
net gateway, so that its users can reach out 
and link beyond the QC-encrypted nodes, 
although they lose the QC once they cross 
the gateway. BBN has a long history of 
research and development in communi- 
cations and networks; in the late 1960s, 



the company — then better known as Bolt 
Beranek and Newman — led development 
of and launched the ARPAnet (Advanced 
Research Projects Agency network), the 
underlying structure of the Internet. BBN 
has the perspective of a telecom and net- 
working organization, not an experimen- 
tal-physics lab; it seeks to develop systems 
with near- 100% uptime rather than 
"prima donna" operations that require con- 
stant care, attention, and restarts. 

Vendors such as id Quant ique (www. 
idquantique.com), MagiQ Technologies 
(www.magiqtech.com), and QinetiQ Ltd 
(www.qinetiq.com), offer commercially 
available QC products and subsystems. 

QUANTUM IDEAS: NOT INTUITIVE 

Before discussing how a QC system 
works, it's a good idea to review the quan- 
tum principles and orient yourself with 
some "out-of-the-box" thinking, com- 
pared with conventional signals, power, 
and observations (see sidebar "Think dif- 
ferently"). A QC system starts with a 
source of single photons and a pair of 
polarizing filters (Figure 1). (How you 
generate these photons is not trivial. One 
polarizing filter — the rectilinear filter — 
allows only photons having vertical or 
horizontal polarization to pass. The other 
filter — the diagonal-polarizing filter — 
allows only photons with polarization that 
is oriented at ±45° to the horizontal or 
vertical to pass. The frame of reference is 
arbitrary; just define one direction as the 
horizontal and use it as the baseline ori- 
entation for subsequent angles.) 

For each photon that the source gener- 
ates, the sender, which the relevant liter- 
ature typically calls Alice, randomly pass- 
es it through either the rectilinear or the 
diagonal filter. If she uses the rectilinear 
filter, Alice records whether the photon 
that passes has horizontal or vertical polar- 
ization; if she uses the diagonal filter, she 
records whether the photon's polarization 
is tilted right 45° or left -45°. The pho- 
ton, representing a bit of data, then trav- 
els through an optical fiber or free space. 

At the receiving end, the receiver, 
which the relevant literature typically 
calls Bob, makes a random choice of 
whether to observe the incoming photon 
with a rectilinear or a diagonal filter, and 
he notes the filter he uses and the polar- 
ization value he sees — horizontal or ver- 




Figure 2 Henry Yeh (left) and Chip Elliott 
of BBN Technologies have led the 
DARPA-funded quantum-cryptography 
project. 

tical, 45° or —45°. This number is his bit 
value. He repeats this procedure for all 
incoming photons. Bob then contacts 
Alice over an open, nonsecure channel 
and tells her the sequence of filters he 
used. He does not tell her the bit values, 
or "qubits," he recorded using this 
sequence. 

Alice responds to Bob, again over an 
open channel, and tells him which of the 
filter orientations he used were correct. 
She doesn't comment on the bit values, 
because he has not given them to her. 
Alice and Bob use the instances in which 
the modes were correct as the key to 
encrypting and decrypting messages and 
ignore the positions in which the photons 
were not seen in the right mode. 

What about the ever-hovering poten- 
tial eavesdropper, which the relevant lit- 
erature typically refers to as Eve? Due to 
the Heisenberg principle, she can't 
simultaneously measure the photons in 
both the rectilinear and the diagonal 
modes. Further, if Eve guesses, makes the 
measurements in the wrong mode, and 
resends the bits to Bob the way she meas- 
ured them, she will introduce errors. Both 
Alice and Bob will detect the eavesdrop- 
per just by comparing selected bits and 
doing some error checking on their bit 
pairings. 

The QC technique meets the needs of 
a secure link. You can use it either for send- 
ing a secure key from Alice to Bob or for 
creating and sending a one-time key along 
with the message bits. But it has limita- 
tions. First, it works over the distance of 
only a single, uninterrupted link, because 
any all-optical or electro-optical repeater 
or amplifier for the photons destroys their 
quantum states; no cunently available opti- 
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cal-repeater design also preserves those 
states- A QC link employing the standard, 
low-loss fiber used for telecom can reach 
through about 100 km of fiber, and the 
free-space link with a carefully focused tel- 
escope at the receiver end achieves 20 km 
at night- (Daytime use is difficult due to the 
brightness of the sun.) Researchers believe 
that a link from a low-orbit satellite to a 
ground station is possible with suitable 
optical components, however. 

Second, the data rate is relatively low, 
due to limitations of some of the optical 
components and the protocol complexi- 
ty. When you use QC for sending a secure 
key, the link achieves rates of about 5 
Mbps; when you use it for a one-time key, 
the system sends key material at 700 bps. 

ONE PHOTON TO GO, PLEASE 

Implementing a working QC system 
requires many functional blocks and 
pieces of equipment. Many are standard 
items; a few are not. Chip Elliott, princi- 
pal engineer at BBN, and Henry Yeh, pro- 
gram manager, along with others did 
much of the work (Figure 2). 

The system currently has nodes at 
BBN, Harvard University, and Boston 
University's Photonics Center, over a 12- 
mile loop of unused, commercial, dark 
optical fiber that is already in place. BBN, 
along with engineers at the NIST (Na- 
tional Institute of Standards and Tech- 
nology, www.nist.gov), also developed a 



free-space link from BBN to an adjacent 
building (Figure 3). The system is not just 
a simple point-to-point, single-protocol 
topology; it has electro-optical repeaters 
at each node to capture, recover, re- 
encrypt, and retransmit the data using 
QC, and it uses different data protocols. 

A single-photon source and the corre- 
sponding single-photon detector are 
critical to a QC system. BBN's system has 
two methods of generating the single 
photons: One technique uses a laser and 
filters its output, and the other is an 
entangled-photon approach. In the first 
method, a filter drastically attenuates the 
output of a laser, or a phase-modulation 
path acts as the filter and separates the 
photons. This filtered-laser approach is 
the simpler of the two methods, in prin- 
ciple, but it is hard to precisely filter down 
to one photon. The attenuated, filtered 
output may comprise one, two, or even 
three photons, because, in the quantum 
world, the counting of photons implies an 
exactness that their probabilistic descrip- 
tion cannot accept. 

In the entangled-photon approach, a 
laser pump directs a stream of photons at 
a nonlinear crystal (Figure 4, Reference 
2). The incoming photons stimulate the 
crystal, which then generates and ejects 
twin photons in opposite directions but 
having the same quantum states. The 
approach also involves some optical fil- 
tering and special mirror paths. The 




Figure 3 The QC system has two sites in 
Cambridge, MA-BBN (home to users 
"Alice" and "Bob") and Harvard University 
("Anna")-and a site in Boston at Boston 
University ("Boris"). 



virtue of this system, which BBN also 
uses, is that, by observing one of the pho- 
tons, you learn what you need to know 
about its twin. BBN's Elliott punches the 
point home with a comment that is famil- 
iar to quantum-physics researchers but 
not to conventional RF and telecom 
engineers. "You want to be pretty careful 
when you look at something; it is a con- 
clusive action," he says. 

SOURCING IS EASIER 

Generating single photons may seem 
complicated, but it's the lesser of the com- 
plementary challenges. "Single-photon 
detectors are the real nightmares," notes 
Elliott, and they are currently the limit- 
ing factors in system implementation. 
The well-established silicon-based de- 
tector is adequate for visible photon 
wavelengths of the free-space link, even 
though you must cool them to — 40°C to 
reduce random noise. 

For fiber-based QC links, the BBN sys- 
tem uses an InGaAs/InP (indium-galli- 
um-arsenide/indium-phosphide) photo- 
detector cooled to — 50°C. Unfortunate- 
ly, this detector has low quantum effi- 
ciency, converting only 10 to 20% of the 
photons that hit it into an electrical pulse. 
To improve performance, Elliott says, the 
team is building a superconducting de- 
tector using niobium nitride, operating at 
2 to 4°K. In this type of detector, an 
incoming photon momentarily kicks the 
crystal out of its superconducting mode, 
and the crystal produces a current glitch 
as a result. These detectors have the 
potential to run at 10 to 100 GHz, com- 
pared with a few megahertz for 
InGaAs/InP, thus removing one bottle - 




Figure 4 To generate a single photon with known quantum states, a laser's output stim- 
ulates a nonlinear crystal, which, in turn, generates twin photons with the same quan- 
tum states. 
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Figure 5 The custom-built, single-photon 
detector unit, which IBM Almaden built, 
has an optical-detector front end (a) and 
a considerable amount of support 
electronics (b). 



| TRIGG ER~| 




neck to overall system throughput- Cool- 
ing the detector material to a few degrees 
Kelvin is not a problem because, Elliott 
notes, "It's amazing; you can get a pretty 
good chiller for $20,000." 

A photon-detecting crystal is critical, 
but it is not the entire front end- The 
complete single-photon detector is a rack- 
mount chassis with additional electron- 
ics (Figure 5); the DARPA Quantum 



Network built a dozen of these beautiful, 
handcrafted units at the IBM Almaden 
Research Center (San Jose, CA), and 
BBN has six of them. In October, IBM 
licensed this technology to Princeton 
Lightwave (www.princetonlightwave. 
com), to further commercialize QC. 

Another pair of key elements of the 
fiber-based QC link is a set of interfer- 
ometers — one at the BBN site and one at 



Harvard — to adjust and match optical- 
path phases. Their optical lengths must 
match to less than a fraction of a wave- 
length, which is a tight requirement. In 
the current design, a carefully controlled 
standard power supply applies subtle volt- 
age changes across the lithium-niobate 
phase modulator that is part of the inter- 
ferometer, and the piezoelectric effect 
produces a small but sufficient change in 
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GbX : There's safety in numbers. 




6 and 10 Gbps reference 
backplanes available 



The Molex® GbX® backplane 
connector system is more than 
a robust backplane solution, it's 
also a safe investment. GbX is 
capable of delivering speeds of 
up to 10 Gbps, while providing 
high-density with up to 69 real 
differential pairs per linear inch. 
So you'll be prepared for any 
future upgrades without the need 
to redesign your backplane. 

And as daughter cards become 
larger and heavier, the GbX 
connector system is rugged 
enough to endure the stress. GbX 
incorporates signal pins in the 
backplane -instead of the daughter 
card-rninimizing pin exposure and 
subsequent damage. Plus, our new 
high performance cable assemblies 
enable integrated backplane and 
custom I/O solutions. 

Where others promise you 
nothing but air, GbX from Molex 
delivers dependable reliability. 

It all adds up to a cost-effective, 
high-performance backplane 
solution that helps keep you safe 
from equipment failures and 
future redesigns. 

For a wide range of high- 
performance copper and optical 
backplane solutions, call Molex 
today or visit our website. 
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THINK DIFFERENTLY 

For engineers used to thinking of signal power, decibels of attenua- 
tion, and meter-based measurement, the quantum world of photons 
can be a different place. When an optical engineer speaks about 
attenuating the signal energy or power, the process is not at all like 
it is for the case of conventional voltage and current signals. The 
only way to attenuate a photon stream's energy or power is to 
reduce the number of photons, because the energy of a photon is a 
function only of its wavelength or frequency. 

Several quantum states, including polarization and characteris- 
tics, define each photon. The basic act of measuring a photon's 
quantum states may change the values of those parameters, follow- 
ing Werner Heisenberg's uncertainty principle, which states that you 
cannot simultaneously determine both the positions and the quan- 
tum states of particles such as photons. In short, the act of meas- 
urement affects the particle you are measuring. In the quantum- 
physics world, you are not dealing with certainties and absolutes; 
you are working with probabilities of where the photons are and 
what parameters they have. This situation contrasts with the well- 
defined and measurable world that engineers normally associate 
with their circuits and systems. 
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the crystal dimension. (A previous version 
used an independent piezoactuator, but 
the newer approach is simpler.) An ab- 
solutely light-tight box built of 3-in.-thick 
Styrofoam that you can purchase from 
Home Depot encloses the entire interfer- 
ometer; it is the only part of the complete 
QC link insulated to minimize thermal 
effects (Figure 6). 

The single-photon source and corre- 
sponding detector are custom-made, as is 
the interferometer and its box. Most of 
the remaining extensive setup is standard 
electronic or optical test, measurement, 
or processing equipment. As Elliott notes, 
"The rest is telecom equipment — fast 
and cheap." He adds, "Most of the equip- 
ment is off-the-shelf; you could just about 
get out your credit card and do it your- 
self in your basement." This statement is 
an exaggeration, because the design and 
implementation contain a tremendous 
amount of IP (intellectual property), but 
it does give a sense of how extensively 
the overall QC system takes advantage 
of moderate-cost, high-performance 
electronic- and optical-communication 
modules and units. 
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Despite the overall complexity of the 
system, it runs on its own with autocali- 
bration, start-up mode, and self-test 
mode, and it supports continuous data 
throughput. From a power-up cold start, 
the entire QC link is ready to use in only 
about 30 seconds (not including the time 
for the various PCs used as controllers to 
boot up their operating systems and driv- 
ers), and aligning the interferometers 
takes up most of this time. The next step, 
says Elliott, is to put as many of the con- 
trol functions as possible into FPGAs and 
reduce the use of PCs, which would make 
the systems smaller, cheaper, and more 
hardware-based.EDN 
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Monolithic Step-Down Regulator Withstands The Rigors of 
Automotive Environments and Consumes Only lOOpA of 

Quiescent Current - Design Note 378 
Rich Philpott 



Introduction 

Automobile electronic systems place high demands on 
today's DC/DC converters. They must be able to precisely 
regulate an output voltage in the face ofwidetemperature 
and input voltage ranges— including load dump transients 
in excess of 60V and cold crank voltage drops to 4V. The 
converter must also be able to minimize battery drain in 
always-on systems by maintaining high efficiency over a 
broad load current range. Similar demands are made by 
many 48V nonisolated telecom applications, 40V FireWire 
peripherals and battery-powered applications with auto 
plug adaptors. The LT3437's best in class performance 
meets all of these requirements in a small thermally 
enhanced 3mm x 3mm DFN package. 

Features of the LT3437 

The LP3437 is a 200kHz fixed frequency, 500mA 
monolithic buck switching regulator. Its 3.3V to 80V 
input voltage range makes the LT3437 ideal for harsh 
automotive environments. Micropower bias current and 
Burst Mode® operation help to maintain high efficiency 
over the entire load range and result in a no load quies- 
cent current of only 100(jA for the circuit in Figure 1 . The 
LT3437 has an undervoltage lockout and a shutdown pin 
with an accurate threshold for a <1pA quiescent current 
shutdown mode. 
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External synchronization can be implemented by driving 
the SYNC pin with a logic-level input. The SYNC pin also 
doubles as Burst Mode defeat for applications where 
lower output ripple is desired over light load efficiency. A 
single capacitor provides soft-start capability which limits 
inrush current and output voltage overshoot during startup 
and recovery from brown-out situations. The LT3437 is 
available in either a low profile 3mm x 3mm 10-pin DFN 
or 16-pin TSSOP package both with an exposed pad 
leadframe for low thermal resistance. 

Brutal Input Transients 

Figure 2 shows the LT3437's reaction to the severe input 
transients that are possible in an automotive environ- 
ment. Here, the input voltage rises from a nominal 12V 
to 80V in a 100ms load dump pulse, then drops to 4V in 
a 150ms cold crank pulse. The 200kHz fixed frequency 
and current mode topology of the LT3437 allow it to take 
it all in its stride— response to the input transients are 
less than 1% of the regulated voltage. 

The fuzziness seen on the output voltage is due to the 
ESR of the output capacitor and the change in inductor 
current ripple as the input voltage transitions between 

U, LTC, LT and Burst Mode are registered trademarks of Linear Technology 
Corporation. All other trademarks are the property of their respective owners. 
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Figure 2. Output Voltage Response to Load 
Dump and Cold Crank Input Transients 



12/05/378 



levels. This ripple can be eliminated by changing the 
output capacitor type from tantalum to ceramic. 

Low Quiescent Currents 

Many of today's automotive applications are migrating to 
always-on systems which require low average quiescent 
current to prolong battery life. Loads are switched off 
or reduced during low demand periods, then activated 
for short periods. Quiescent current for the application 
circuit in Figure 1 is less than 1pA in shutdown mode, 
and a mere lOOpA (Figure 3) for an input voltage of 12V 
under a no load condition. The LT3437 provides excellent 
step response from a no-load to load situation as shown 
in Figure 4. Automatic Burst Mode operation ensures 
efficiency over the entire load range as seen in Figure 5. 
Burst Mode operation can be defeated if lower ripple is 
desired over light load efficiency by pulling the SYNC pin 
high or driving it with an external clock. 




Soft-Start Capability 

The rising slope of the output voltage is determined by 
the output voltage and a single capacitor. Initially, when 
the output voltage is close to zero, the slope of the output 
is determined by the soft-start capacitor. As the output 
voltage increases, the output slope is increased to full 
bandwidth near the regulated voltage. Since the circuit 
is always active, inrush current and voltage overshoot 
are minimized for startup and recovery from overload 
(brown-out) conditions. Figure 6 illustrates the effect of 
several soft-start capacitor values. 

Conclusion 

The LT3437's wide input range, low quiescent current, 
robust design and small thermally enhanced packages 
make it an ideal solution for all automotive and wide input 
voltage, low quiescent current applications. 
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Figure 3. Supply Current vs Input Voltage 
for Circuit in Figure 1 



Figure 5. Efficiency and Power Loss vs 
Load Current for the Circuit in Figure 1 
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GOT GAME? 

Living-room consoles 
grapple for consumers' 
eyes, wallets 

THE HOLIDAYS ARE HERE, SO IT MUST BE TIME FOR ANOTHER ROUND 
OF GAME-GEAR HYPE. ONLY ONE OF THE NEXT-GENERATION PLAT- 
FORMS IS IN PRODUCTION. REGARDLESS OF WHEN THEY EMERGE, 
THEY ALL PLAN TO EVOLVE THEIR CAPABILITIES BEYOND GAMING WITH 
AN EYE TOWARD BEING THE HOME'S ENTERTAINMENT CENTERPIECE. 

Three years ago, when EDN last covered gaming consoles in a Hot 
Technologies edition, that industry was at a notable inflection point 
(Reference 1)- Sony had been shipping its PlayStation 2 in the United 
States for a little more than a year; the company had launched the PS2 
in Japan almost eight months earlier. Microsoft's Xbox was a month 
old, as was Nintendo's GameCube. Fast-forward three years, and all 
three consoles are success stories to varying degrees and defined by 
varying measurement criteria- Look at the Xbox, for example; on the one hand, 
Microsoft has, according to a recent article, lost $4 billion over the last four years on 
the console (Reference 2). On the other hand, Microsoft reported in January that, by 
the end of 2004, the Xbox worldwide unit market share was 37%, up from zero two 
years earlier and against long-established console competitors (Reference 3). 

The gaming industry had reached another crossroads as this article went to press in 
late November. Microsoft's Xbox 360, barring a last-minute introduction delay, will, 
by the time you read this article, have launched in all three primary geographies: the 
United States on Nov 22, Europe on Dec 2, and Japan on Dec 10, with the first wave 
of consoles likely sold out (Figure 1)- Introduction dates for the Xbox 360's primary 
competitors are unknown; for now, Nintendo will say only that the Revolution 




AT A GLANCE 

El Latest generation living-room 
game consoles leverage semicon- 
ductor and storage innovations, 
but they must also address socio- 
economic dynamics. 



El Microsoft hopes to leverage Xbox 
360's first-mover advantage to a 
sustainable leadership position. 



El Nintendo's Revolution strives to 
bring new users into the fold. 



El Sony's PlayStation 3 advances 
both the company's gaming- and 
movie-format aspirations. 



unveiling won't be until some time after 
March 2006- However, the company 
recently asked game-industry insiders to 
mark their calendars for a May 9, 2006, 
press briefing — the first day of the E3 
conference (Electronic Entertainment 
Expo, www.e3expo.com). As for the Play- 
Station 3, a recently published interview 
with Howard Stringer, Sony's chief exec- 
utive officer and chairman, hints at a 
spring- 2006 rollout in Japan, with US 
consumers not getting their hands on the 
console until the end of next year (Ref- 
erence 4). This year also marked the 
unveiling of several significant next-gen- 
eration handheld gaming consoles (see 
sidebar "Next time, portables get their 
turn"). 

With every passing generation, the suc- 
cess-or-failure stakes get dicier in the $25 




(a) 




(c) 



Figure 1 Microsoft's Xbox 360 (a), Nintendo's Revolution (b), and Sony's PlayStation 3 
(c) will lead the next-generation console charge into consumers' living rooms. 



billion gaming business for both hardware 
manufacturers and content developers 
(Reference 5). Echoing Microsoft's 
monetary morass, the Playstation 3's 
development costs reportedly heavily 
influenced Sony's 46% drop in corporate 
profits in the second fiscal quarter of this 
year, compared with that same period 
a year earlier (Reference 6). Mark 
Thomas, the senior ISV (independent- 
software -vendor) manager for ATI Tech- 
nologies, succinctly pointed out in his 
presentation at October's SID (Society for 
Information Display) ADEAC (Americ- 
as Display Engineering and Applications 
Conference) that game-development 
costs are seeing a fivefold increase per gen- 
eration. (Given the new consoles' signif- 
icant hardware incompatibilities, those 
costs are on track to meet or exceed that 
pace in the games' next iterations.) Mean- 
while, only one in 10 games ever turns a 
profit. And Reggie Fils-Aime, executive 
vice president of sales and marketing for 
Nintendo, shared equally disturbing sta- 
tistics about retrenching trends in the core 
gaming market during an early-November 



briefing on the company's DS portable 
console's WiFi service. (See these statis- 
tics at the Web version of this article at 
www.edn.com/05 121 6df2. ) 

With all of this gloomy news, why 
would any sane company seek its fortunes 
in the gaming business? Because the one 
title that is profitable can potentially far 
more than make up for the nine that 
incur losses. In the fourth quarter of 2004, 
the one quarter that Microsoft's Home 
and Entertainment division turned a prof- 
it, the group's fiscal triumph was the direct 
result of the mid-November 2004 unveil- 
ing of the franchise title Halo 2, which 
earned $125 million in its first 24 hours 
on the market and had, by press time, sold 
more than 8 million copies at roughly $50 
a pop (Reference 7). One tempting title 
is often sufficient motivation for a con- 
sumer to take the console -purchase 
plunge. Granted, the hardware manufac- 
turer may sell that console at a loss. But, 
once the consumer's on the hook, every 
subsequent game sale is a highly profitable 
enterprise, either directly — if the console 
manufacturer also sells the game — or 



TABLE 1 KEY FEATURES OF NEXT-GENERATION LIVING-ROOM CONSOLES 





Microsoft Xbox 360 


Nintendo Revolution 


Sony PlayStation 3 


CPU 


3.2-GHz Xenon 


Broadway PowerPC 


3.2-GHz Cell 


GPU 
Memory 


500-MHz ATI R500 Xenos and 10-Mbyte 
frame-buffer DRAM from NEC 
512-Mbyte, 700-MHz GDDR3 DRAM 


Custom ATI design 
Unknown 


550-MHz RSX, co-developed by 
Nvidia and Sony 

256-Mbyte XDR RDRAM and 256- 
Mbyte, 700-MHz GDDR3 VDRAM 


Networking 


Bundled CAT5 Ethernet, 802.1 1a, b, 
and g as an accessory 


802.11b 


CAT5 Ethernet (one in, two out), 
802.1 1b/g 


I/O 


Three USB 2.0, proprietary 2.4-GHz wireless 


Two USB 2.0 


Six USB 2.0, Bluetooth 


Video 


Composite and component come standard 
(component on the high-end-console version). 
S-Video and VGA cables are accessories. 


Unknown 


Two HDMI, component, composite 


Audio 


Dolby 5.1 


At least Dolby 5.1 


Dolby 5.1, DTS 


Storage 


Optional removable 20-Gbyte hard-disk 
drive, two media slots 


SD card, 512-Mbyte 
flash memory 


Hard-disk drive, memory stick, 
SD card, CompactFlash card 


DVD media format 


Dual-layer DVD 


DVD 


Blu-ray 
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through licensing revenue — if the game 
comes from a partner company. Microsoft 
forecasts that it will sell 2.7 million to 3 
million Xbox 360s in the first three 
months the console is on the market and 
10 million by the end of 2006. Over that 
initial three-month time frame, Microsoft 
believes it will earn approximately $1.5 
billion in revenue from the sales of not 
only consoles, but also games, peripher- 
als, and online-gaming subscriptions 
(Reference 8). 

Short-term success is exciting, but prag- 
matic long-term vision is equally impor- 
tant. If Nintendo's data indicating atro- 
phy of the core gaming segment is true, 
then future growth will need to come 
from expanding beyond that core by 
attracting new gamers into the fold, by 
broadening the console function beyond 
gaming, or both. From a high-level per- 
spective, the three first-tier next-genera- 
tion living-room consoles might seem to 
be "kissing cousins"; Microsoft and Sony 
based their systems on the same IBM- 
developed PowerPC core, as Nintendo 
likely will (Table 1 ). But peer closer, and 
you'll see significant differences emerge, 
reflecting each company's unique view of 
what's necessary for success in this next 
round of the console wars. There is, how- 
ever, one other notable similarity: The 
words "living room" are key parts of each 
company's strategy. The company whose 
console becomes the entertainment 
nexus for the home has control and influ- 
ence over and, therefore, obtains direct 
and indirect revenue from, all content 
flowing into and out of that home. 

XBOX 360 

By basing the original Xbox on the PC 
architecture, Microsoft greatly simplified 
the game-development effort for partners 
already comfortable with PC-based soft- 
ware projects. However, a PC-derived 
console also has its fair share of down- 
sides, not the least of which is the rela- 
tive ease with which the open-PC archi- 
tecture enables hackers' circumvention of 
copy protection and other DRM (digital- 
rights-management) restrictions. There- 
fore, Microsoft has embraced a PowerPC- 
based design in the follow-on Xbox 360, 
and the company has also moved from 
an Nvidia- to an ATI-developed GPU 
(graphics-processing-unit) subsystem. 

Last time around, partner semiconduc- 



tor suppliers such as Intel and Nvidia sup- 
plied the Xbox silicon building blocks. 
This time, Microsoft ultimately owns both 
the design and the manufacturing silicon; 
it licensed the IP (intellectual property) 
from other companies. Although the 
hardware differs in the modern-day Xbox 
360 era, Microsoft still hopes to provide 
some degree of backward-compatibility. 
Scott Henson, director of the Xbox 
Advanced Technology Group, indicated 
in early November that Microsoft is 
"committed to ensuring compatibility 
with as many Xbox titles as possible," 
beginning with those at the top of the 
popularity list. Halo 2 , he suggested, is at 
the pinnacle, and, based on his experience 
playing it on Xbox 360 hardware a few 
days earlier, "it runs really well." (Subse- 
quently, Microsoft published a list of more 
than 200 Xbox titles that consumers can 
play, using software emulation, on the 
Xbox 360 at its launch. The goal is that 
Xbox 360 will support all Xbox games.) 

IBM developed a die-size- and cost- 
optimized PPE (PowerPC processing ele- 
ment) processing core for the Xbox 360. 
Notably, in contrast with a PowerPC core 
in, for example, an Apple computer, it 
dispenses with out-of-order execution 
capability (Reference 9). The Xenon 
CPU in the Xbox 360 contains three PPE 
cores, each able to simultaneously 
process two instruction threads and each 
containing a 32-kbyte, two-way- instruc- 
tion, Level 1 cache and a 32-kbyte, four- 
way-data LI cache, and it also touts the 
VMX-128 vector- floating-point unit. 
Each PPE core runs at 3.2 GHz, and they 
share a common 1 -Mbyte L2 cache, 
which the ATI-developed, GPU-inclu- 
sive north-bridge chip can directly 
access. The cache thereby provides a 
bridge between the CPU and the re- 
mainder of the system. Xenon commu- 
nicates over a 5.4-Gbps-per-pin front-side 
bus that can simultaneously read and 
write at 10.8-Gbyte/sec peak transfer 
speeds. What will applications do with all 
that processing power? They will be able 
to accommodate immersive audio, for one 
thing; Xbox 360, on the CPU, does the 
audio processing that a dedicated DSP 
handled on the first-generation Xbox, 
and at least one title, Project Gotham Rac- 
ing 3, dedicates an entire CPU core, or 
two threads' worth of resources, to just 
audio-related tasks. 



A 



NEXT TIME, 
PORTABLES 
GET THEIR TURN 

Living-room consoles aren't the 
only commodities that have excit- 
ing, controversial, and contend- 
ing current and future develop- 
ments. Nintendo's Game Boy 
Advance SP, Game Boy Micro, 
and DS portables are squaring 
off against Sony's PlayStation 
Portable. Second-tier handheld 
consoles, such as Tiger 
Telematics' Gizmodo, are also 
competing for users' eyes and 
wallets, as are alternative plat- 
forms and potential platforms, 
such as PDAs, premium-featured 
cell phones, and enhanced 
portable multimedia players. Stay 
tuned for EDM's Jan 19, 2006, 
issue, in which we'll "go mobile" 
and explore this segment of the 
game market in more detail. 



ATI delivered its 500-MHz Xenos GPU 
to Microsoft 16 months after signing the 
development contract (a time frame only 
one month shorter than the one IBM 
accomplished with Xenon). The dual-die 
Xenos design has impressive peak-per- 
formance specifications, including 24 bil- 
lion shader instructions/sec, a 4 billion- 
pixel/sec fill rate, and a 500 million-tri- 
angle/sec geometry-processing rate. 
Xenos comprises 250 million transistors 
in the main, TSMC-fabricated and 
logic-centric die and 80 million transis- 
tors in the daughter die that implements 
the 10-Mbyte, NEC DRAM-based frame 
buffer. Today's PC-targeted GPUs contain 
dual sets of shader processors, one han- 
dling vertex operations and the other 
handling pixel — that is, "fragment" — 
tasks. Xenos, conversely, includes 48 uni- 
fied shaders that tackle either vertex or 
fragment processing, along with other 
functions, such as physics and video pro- 
cessing using the console's enhanced vari- 
ant of the DirectX v9 API (Reference 
10). ATI Vice President of Engineering 
Robert Feldstein admits that the compa- 
ny's embrace of a unified-shader approach 
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wasn't risk-free; specifically, there was 
concern that the task- switching delay 
between vertex and fragment algorithms 
might hinder the chip, performance wise. 
Feldstein happily reports that real-life per- 
formance results are even better than sim- 
ulations suggested and that the company's 
future-generation PC-graphics chips, 
along with, he predicts, those of primary 
competitor Nvidia, will also migrate to a 
unified-shader approach. 

With the first-generation Xbox, a few 
games ended up supporting a greater- 
than-480-line display resolution, but 
CPU-plus-GPU horsepower was general- 
ly insufficient to throw additional pixels 
on the screen at an adequate frame rate 
and maintain a rich and engaging gaming 
experience in all other necessary respects. 
Xbox 360 games, in contrast, must support 
wide-screen, 720-line progressive resolu- 
tions by default. (Note, however, that pre- 
liminary screenshot evidence suggests that 
at least one game, Project Gotham Racing 
3, is a native 600-Iine-resolution title.) 
The games' developers handle 4-to-3 
aspect-ratio displays using either letter- 
boxing or pan-and-scan cropping. The 
Xenos GPU takes care of downscaling to 
480-line or upscaling to 1080-line inter- 
laced resolutions. It also supports pro- 



gressive-scan DVD playback, a capabili- 
ty that the first-generation Xbox lacked, 
and also upscales and antialiases Xbox 
titles, such as Halo and Halo 2. Microsoft 
has decided, at least in the near term, to 
omit a blue-laser-based optical drive. 
Instead, Xbox 360 contains a mainstream, 
dual-layer, 12 X, red-laser DVD drive 
(Reference 11). Users can currently 
achieve a high-definition video display on 
Xbox 360 in two ways: by downloading 
WMV (Windows Media Video) -encoded 
films from partners such as CinemaNow 
and Movielink to the console's hard-disk 
drive or by using the console's built-in 
Windows Media Extender capabilities to 
play video off a Windows XP Media Cen- 
ter Edition-based PC's hard-disk drive. 
(Additional ways to achieve this high-def- 
inition display may come in the future, 
such as playing a red- laser DVD encoded 
with Microsoft's WMV or derivative VC- 
1 formats.) Whereas Microsoft restricted 
the Windows Media Extender add-on for 
the Xbox, along with stand-alone Exten- 
ders now available in the market, to stan- 
dard-definition video with two-channel 
audio, Xbox 360's capabilities remove 
both constraints. Xbox 360 owners can 
also access audio and still- image con- 
tent — although not currently video con- 



tent — stored on a Windows XP- and 
Windows Media Connect-based PC or on 
another UpnP (Universal Plug 'n' Play)- 
supporting network device. 

Xbox 360 will at least initially come in 
two product variants in the United 
States. The $299 "Core" version doesn't 
include the 20-Gbyte, removable hard- 
disk drive that is necessary for playing 
first-generation Xbox titles, and it sup- 
plies a conventional wired controller. The 
$399 variant comes with the hard-disk 
drive, along with a remote control, head- 
set, and additional audio/video and net- 
work cabling. All of these features, along 
with an 802.1 la/b/g wireless network 
adapter, a camera, and other accessories, 
are also available separately. This version 
also switches to a wireless controller based 
on a proprietary 2.4-GHz protocol. Xbox 
360 purchasers will automatically be eli- 
gible for free Xbox Live Silver accounts, 
which allow them to maintain Friends 
lists and send and receive text and audio 
messages from other Live members, pur- 
chase additional game features and 
online arcade games, and automatically 
obtain game- and console-firmware 
updates. Update capability is critical for 
Microsoft and its content partners, 
allowing them to stay one step ahead of 



TABLE 2 ESTIMATES OF INITIAL AND THREE-YEAR- LATER XBOX 360 BILL- OF- MATE RIALS COSTS 



Xbox 360 


Component 


Estimated cost at launch 


Estimated cost after three years 


CPU 


IBM PPC 


$100 


$35 


GPU 


ATI GPU 


$100 


$30 


Optical media 


DVD-ROM 


$25 


$10 


Memory 


512-Mbyte GDDR3 


$50 


$25 


Hard-disk drive 


Detachable 20-Gbyte hard-disk drive 


$25 


$15 


USB 


Three ports 


$5 


$3 


Ethernet 


Ethernet 


$5 


$4 


Wireless controller transceiver 


Proprietary 2.4 GHz 


$5 


$3 


Controllers 


As many as four wireless 


NA 


NA 


Other 


Analog IC, ASICs, I/O 


$25 


$20 








$145 



TABLE 3 ESTIMATES OF INITIAL AND THREE-YEAR- LATER PLAYSTATION 3 BILL- OF- MATE RIALS COSTS 



PlayStation 3 


Component 


Estimated cost at launch 


Estimated cost after three years 


CPU 


IBM Cell 


$160 


$50 


GPU 


550-MHz Nvidia RSX 


$100 


$30 


Optical media 


Blu-ray 






Memory 


256-Mbyte XDR/256-Mbyte GDDR3 


$60 


$30 


Hard-disk drive 


Detachable 2.5-in. hard-disk drive 


NA 


NA 


USB 


Six ports 


$5 


$3 


Ethernet 


Gigabit Ethernet 


$5 


$4 


WiFi 


802.1 1b/g 


$5 


$3 


Bluetooth 


Bluetooth 2.0 


$10 


$5 


Other 


Analog IC, ASICs, I/O 


$50 


$40 


Total 




$495 


$195 
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Figure 2 Nintendo's aspirations for future living-room success hinge on innovations such 
as the Revolution's controller (a), whereas Sony for now will have to hope that a slim- 
mer-and, potentially, cheaper-PS2 console will be enough incentive to extend the life- 
time of its current, four-year-old franchise, until the PlayStation 3 is ready to ramp (b). 



DRM hackers (Reference 12). Full- 
blown Xbox Live Gold account holders 
can engage in online multiplayer gaming, 
among other service enhancements. 

REVOLUTION 

A lot of detailed information on 
Microsoft's next-generation console is 
public, and a large chunk of that infor- 
mation has been public since mid-May's 
E3 (Electronic Entertainment Expo) con- 
ference. This is not the case with Nin- 
tendo, which, trivia buffs might be inter- 
ested to know, released its groundbreak- 
ing NES console in the United States 20 
years and six months ago; Mario turned 
20 years old in September. The compa- 
ny's next-generation console's official 
name hasn't even been unveiled yet; Rev- 
olution is just a project-name placehold- 
er. Revolution will employ an IBM-devel- 
oped PowerPC CPU. However, it's still 
unknown how many cores and what else 
that CPU will contain; how many threads 
each core will process; and whether the 
core will be the PPE that Microsoft and 
Sony are using, an Apple- or Xilinx-rem- 
iniscent core, or something completely 
new. And Revolution will, like the Xbox 
360, contain ATI Technologies-devel- 
oped graphics. Again, though, aside from 
revealing that Revolution will not sup- 
port high-resolution video-output capa- 
bility, Nintendo has released no specifi- 
cations except, presumably, to software 
developers under NDAs (nondisclosure 
agreements). 

What Nintendo has revealed, howev- 
er, in conjunction with corporate execu- 
tives' big-picture comments, strongly sug- 
gests that the company is taking a clean- 
slate approach to the console- and corre- 
sponding content-development process- 
es. At E3, Nintendo gave the public, 
among other things, a first glimpse into 
the console's case design, which will be 
available in multiple color options, and 
indicated that it will be able to both play 
Revolution-native, DVD-based games 
and legacy GameCube titles on the pro- 
prietary small-diameter optical disc. At 
the follow-on Tokyo Game Show in mid- 
September, Nintendo's President Satoru 
Iwata unveiled the console's controller 
(Figure 2). Judging from the promotion- 
al video clip that Nintendo released at the 
time, the console will be able, most like- 
ly by using RF-based triangulation, to 



determine and respond to the "nunchaku- 
style" controller's position in 3-D space, 
and its direction and speed of motion, in 
addition to the user's manipulation of 
controller buttons (Reference 13). 

The video clip showed Revolution 
players, among other things, chopping 
food and stirring it in a wok, fishing, play- 
ing the drums, holding a flashlight, swat- 
ting flies, and conducting a symphony 
orchestra. These are notably nontradi- 
tional console applications, and many of 
the players are equally nontraditional: the 
very young, the very old, and mixtures of 
the two, suggesting the family and com- 
munal collaboration opportunities that 
Revolution will encourage. Even in the 
more traditional gaming genres in the 
video clip, such as hitting a ball with a 
racquet or a bat, shooting a pistol, sword- 
fighting, and making Mario jump, Nin- 
tendo portrayed the Revolution's con- 
troller as enabling players to implement 
these actions in innovative ways. And, 
Nintendo will also sell an accessory that 
provides a more conventional control lay- 
out when a user slips a controller into it. 
This accessory will satisfy both the desires 
of traditional developers and players and 
the need for backward compatibility with 
GameCube. 

None of these scenarios is terribly sur- 
prising; Nintendo has a long history of 
designing hardware and software that 
consumers can pick up and quickly and 
intuitively begin using with little to no 
perusal of tedious and time-consuming 
instructions. Nintendo argues that Mi- 
crosoft and Sony, with their latest offer- 



ings, instead focus on technology for tech- 
nology's sake. Neither the Revolution 
controller's similarity to a TV remote 
control nor the console's placeholder 
name is coincidental. Quotes from Iwata 
throughout this year echo the statistics 
Nintendo shared with the press in early 
November, and they further flesh out the 
company's direction with Revolution. 
These quotes include: 

"If we cannot expand the market, all we 
can do is wait for the industry to slowly 
die," "it is our responsibility to make 
games for all skill levels ... including peo- 
ple who are not playing games now," 
"technology alone can't advance video 
games ... which is why we plan to take 
Revolution in a dramatic new direction," 
and "Revolution ... does not follow the 
conventional path of new game systems." 

How much will Revolution cost? 
Again, specifics aren't public, but Fils- 
Aime in early November said, "Certain- 
ly, from the standpoint of being a single- 
minded gaming device, it will absolutely 
be much more affordable than any of the 
other competing systems." 

PLAYSTATION 3 

The discrepancies between Microsoft's 
Xbox 360 and Sony's PS3 (PlayStation 
3), whose release schedule and price 
aren't yet public, begin with their CPUs 
(Figure 3). The Cell CPU swaps out two 
of the three Xenon PPEs, along with half 
of the L2 cache, for eight SPEs (syner- 
gistic processor elements). Only seven of 
the eight SPEs in Cell are developer- 
accessible in PlayStation 3; at E3, Sony 
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Easy mounting, 

thanks to 
1.2mm thickness. 

Thinnest-ever electric double layer 
capacitor; as a current peak assistant 
in 3G-compatible wireless cards, 
digital cameras, and mobile devices. 

I With 4.2V maximum operating voltage, 
47mF capacitance, and 200mnMAX, 
half as thin (1 .2mm) yet equally 
functional as existing products. 

■ Charges/discharges rapidly, repeatedly; 
backup electric source for current. 

■ Compact, thin, and ultralight; used in 
miniaturization, slimming, and extended 
or consecutive use of portable devices. 

SuperCapacitor 

I Thin type I 
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indicated that it reserved the eighth SPE 
for "redundancy," suggesting that the lack 
of a full complement of SPEs was a yield- 
boosting and cost-saving maneuver. 
More recent rumors, however, suggest 
that the eighth SPE is fully operational, 
but the PS3 reserves it for DRM or other 
operating-system-controlled functions. 
The Cell SPE performs single-precision 
SIMD (single-instruction-multiple-data) 



computation, and each SPE partners with 
256 kbytes' worth of dedicated single-port 
instruction SRAM. 

Sony, in competitively positioning Cell 
against Microsoft's Xenon, vigorously 
touts its processor's greater-than-200- 
Gflops' worth of single-precision peak 
computational capability (with all eight 
SPEs enabled) and at 3.2 GHz. Microsoft 
counters with Xenon's more "balanced" 
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Figure 3 Peer closely, and you'll find several significant architecture discrepancies 
between the Xbox 360 (a) and PlayStation 3 (b), reflecting the companies' philosophi- 
cal differences on partitioning. 
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Why Tangle Up Your 
Video Design with an 
Extra Power Supply? 

Finally.. .a true single-supply Video Buffer. 
Intersil's new ISL59830 not only operates on 
just +3.3V, but we've integrated the required 
negative voltage, eliminating the need for 
output DC blocking capacitors and external 
voltage regulation. 

The ISL59830 triple Video Buffer delivers DC-accurate coupling of 
video onto a 75Q double-terminated line, and 300MHz of -3dB 
bandwidth performance. Now that's smart design. 




ISL59830 Functional Block Diagram 



The ISL59830 runs on 
3.3V, eliminating the 
need for an additional 
5V supply voltage. 



Video 
Signal 



With integrated 6dB 
buffers, the only 
external components 
required are 75Q 
termination resistors. 




ISL59830 eliminates the 
need for output DC 
blocking capacitors. 
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ISL59830 eliminates 
the need for switching 
regulator or charge 
pump in split rail 
implementation by 
integrating on-board 
regulation. 



Key Features: 

^ Triple single-supply buffer 

Operates from single +3.3V 
supply 

^ Eliminates need for DC 
blocking capacitors 

— Fixed gain of 2 output buffer 

— Output 3-statable 

^ Enable/disable functions 

— 50MHz 0.1dB bandwidth 

— 300MHz -3dB bandwidth 



Datasheet, free samples, and 
more information available at 
www.intersil.com/edn 
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DC Servo, Brushless DC, 
Microstepping, Pulse & Direction 

Advanced IC- based motion controllers 

1 , 2, 3 and 4-axis versions 
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velocity contouring, and 
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• Programmable PID, dual biquad filters 

3.3 V operation 
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multicore approach, 9 billion-dot-prod- 
uct-operations/sec capability, and "great- 
er than one teraflop of system floating- 
point performance." The Xbox 360's 
floating-point specification sums both the 
CPU's and the GPU's capabilities (Ref^ 
erence 14). The Cell and Xenon have 
235 million and 165 million transistors 
and 235- and 168-mm 2 die sizes, respec- 
tively, both at 90-nm process geometries. 
These specifications are instructive for 
folks who want to make cost and yield 
forecasts. ATI Technologies is also quick 
to point out that Microsoft is using a con- 
sole-optimized GPU, whereas rumors 
have it that the PS3's RSX is nothing 
more than a 90-nm shrink of Nvidia's PC- 
tailored GeForce 7800 GTX, which 
Nvidia slightly tweaked to mate up to the 
Cell's BIC (bus- interface controller) 
rather than a PC's PCI Express bus. 

What, if anything, do the specification, 
feature, and partitioning differences 
between the two consoles translate to in 
actual game playing? It's impossible to say 
with any degree of certainty, because Sony 
has yet to publicly demonstrate actual 
hardware running actual game code. Sony 
has to date showcased only prerendered 
game sequences and video clips that the 
company claims show the console spitting 
out pixels, along with an E3 video clip 
purportedly demonstrating that a single 
Cell processor can simultaneously decode 
48 standard-definition MPEG-2 streams, 
downscale each of them by a factor of 
nine, and display them tiled within a 
1920X 1080-pixel HDTV window. 

Microsoft's Corporate Vice President 
J Allard gleefully points out that all the 
PS3 consoles and pictures of consoles that 
Sony has shown the public so far lack ven- 
tilation holes, suggesting that they're 
mechanical mockups with no functional 
chips or other hardware inside. Conversely, 
Microsoft invited the public to testdrive 
early Xbox 360 game code at the mid-May 
E3, running on G5 Power Mac console- 
emulation systems. Microsoft began ship- 
ping Xbox 360 hardware to developers at 
the end of June; demonstration systems 
started arriving at US retailers, such as 
EBGames, GameStop, and Wal-Mart, in 
mid-October; and Microsoft opened the 
Xbox Lounge demo facility in the Omote 
Sando district of Tokyo at the same time. 
Perhaps Sony will finally show function- 



al PS3s at next month's Consumer Elec- 
tronics Show in Las Vegas. 

At E3, Sony mocked Microsoft's reluc- 
tance to definitively assure consumers of 
the Xbox 3 60's full compatibility with 
first-generation Xbox titles. However, 
more recent data suggests that Sony may 
be in the same boat; the latest slim vari- 
ant of the PlayStation 2 doesn't play all 
PlayStation 2 titles, due to cost-slimming 
internal-circuitry changes that Sony 
made, and Sony officials don't rule out 
similar limitations in the PlayStation 3. 
Skeptics also point to a patent Sony 
received late last year, which describes "A 
device and method for protection of legit- 
imate software against used software and 
counterfeit software in recording media ... 
A specific title code is read, and if this 
title code has been registered, the main 
unit shifts to a normal operation. If the 
code has not been registered, verification 
software is initiated ... If matching does 
not occur, the disk is processed as illegit- 
imate software ... Since only titles for 
which legitimate software has actually 
been purchased and which have been ini- 
tially registered in the machine table can 
be used, resale (so-called used software 
purchase) after purchase by an end-user 
becomes practically impossible" (Refeiv 
ence 15 ). In other words, if Sony were to 
apply this technique to the PlayStation 
3, a game would be playable only from the 
console in which it first resided, thereby 
squelching not only game piracy, but also 
the used- and rental-game markets, and 
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E0 Gotowww.edn.com/051216df2to 
find this article's associated vendor box 
and references, along with additional 
artwork. At this URL, you can also post a 
comment on this article. 

EE At the Brian's Brain blog, www. 
edn.com/briansbrain, you can learn 
more about the topics discussed in this 
article, post comments and questions, 
and peruse and respond to the postings 
made by other EDN readers. Visit the 
"Got game?" entries to peruse "Hands- 
on impressions and future supple- 
ments," "Console follow-ups," "Interest- 
ing lit and other bits," and more. 



Intersil Digital Potentiometers 



High Performance Analog 



Huge Digital 
Control in a 
Tiny Package 

Intersil's unleashes the X931 54/55/56, 
the world's smallest and lowest cost 
Non-Volatile Digital Potentiometer. 

The X93154, X93155 and X93156 addresses new market needs for 
high volume and space constrained applications such as portable or 
personal communications devices. The integration of non-volatile 
EEPROM for the wiper position provides design advantages including 
lower programming current and the elimination of additional high 
voltage supplies required by one-time programmable products. 



Available in 
2mm x 2.5mm 
8-lead TDFN 
and 3mm x 3mm 
8-lead MSOP 
packages. 




X93156 Detailed Block Diagram 
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3-wire up/down interface 

32 wiper tap points. Wiper position 
stored in non-volatile memory and 
recalled on power-up 

Low power CMOS, with Vcc of 
2.7V to 5.5V, active current of 
250|jA max, and standby current 
of 1 |jA max 

High reliability with endurance 
200,000 data changes per bit and 
register data retention of 100 years 

Available in 8-lead MSOP and 
TDFN packages 

Pb-free and RoHS compliant 
packaging available 



Datasheet, free samples, and 
more information available at 
www.intersil.com ^ 
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even game-trading with friends- 
Sony intends for PlayStation 3 to be 
much more than a gaming console. 
Among other things, it will act as a Tro- 
jan horse to get the company's champi- 
oned blue-laser optical-storage format, 
Blu-ray, into consumers' homes world- 
wide. The game-subsidized console will 
likely be much less expensive than the 
first generation or few of stand-alone Blu- 



ray players. But Blu-ray 's relative imma- 
turity versus red-laser DVDs will fiscally 
burden PS3; some estimates place the cost 
of the Blu-ray drive alone at more than 
$100 (Reference 16). More generally, 
investment firm Merrill Lynch recently 
predicted that "PS3 will not only be sig- 
nificantly more costly than Xbox 360 at 
launch, but will continue to operate at a 
cost disadvantage for several years" 





Perhaps you should 

have used Atmel's High Rel 

microprocessors... 
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If of experience and in close 
\ jsSg. 1 '^mmklj partnership with Freescale, 
— * Atmel offers a wide range 

of extended reliability products and 
services based on 68K microprocessors, 
the PowerPC family and key peripherals 
for the military and aerospace market. 
Atmel offers high reliability packaging 
solutions that increases board level reliability. 
Our HI-TCE CBGA packaging technology has 
a thermal coefficient of expansion closely 



matching the expansion characteristics 
of standard FR4 PCB material, thus reducing 
the mechanical constraints between the 
package and the PCB. The HI-TCE component 
substrate material is available on several 
PowerPC products including the PC7447A and 
the companion PC107A PCI bridge/Memory 
Controller. 

Atmel is committed to guaranteeing long term 
availability of these products through wafer 
storage and foundry transfer. 



Check out Atmel High Rel Microprocessors at www.atmel.com/products/HighRel 
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(Reference 17) - The company's detailed 
cost analysis reveals the added burden 
Sony is shouldering versus Microsoft, due 
to factors such as the Blu-ray drive, larg- 
er die CPU, and Rambus DRAM. This 
burden will still be present three years 
into both consoles' high- volume produc- 
tion ramps (tables 2 and 3)- A subse- 
quently published analysis of the Xbox 
360 by iSuppli was more pessimistic about 
Microsoft, estimating that the at-launch 
bill-of-materials cost of the console's $399 
Premium configuration would be $525 
(Reference 18). 

Console profitability for Sony will 
depend on price, which has yet to be 
announced, but the higher the price, the 
lower the potential sales volume of con- 
soles, games, and Blu-ray movies sold and, 
consequently, the slower the cost-reduc- 
ing pace due to volume efficiencies, 
lithography reductions, and the like- Sony 
hasn't yet announced whether PS3 will 
come with a hard-disk drive- Like Micro- 
soft, the company may create two SKUs 
(stock-keeping units) with the hard-disk 
drive as a separate accessory on the lower 
priced console. Sony has recently an- 
nounced that it will not offer a central- 
ized game-server service, such as Xbox 
Live, but instead, as with PS2, rely on 
game developers to implement their own 
online capabilities (Reference 19). This 
move will reduce costs but will also reduce 
revenue and, potentially, profit. It is a bit 
surprising, for two reasons: With games 
such as EverQuest, Sony has shown that 
it has the expertise to create such a serv- 
ice. Second, competitors Microsoft and 
Nintendo, which plans to offer the Vir- 
tual Console for purchasing and storing 
downloadable versions of legacy console 
games on Revolution's flash memory, see 
online services as key to the communal 
experience, along with the profits, 
they're attempting to cultivate. Microsoft 
even rolled an Xbox Live development 
environment into its Xbox 360 software- 
development kit so that console users will 
have a consistent, rich experience on 
Xbox Live.EDN 
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High performance servers, ASICs and computer memory systems demand very accurate, low voltage outputs. Fast transient 
response, up & down tracking and high efficiency operation are also necessary in these applications. Until recently, the only 
available solution required multiple ICs. Now there is the LTC®3770 - the newest member of our multifunction controller 
family. It's a synchronous step-down switching regulator controller with output voltage up/down tracking capability, voltage 
margining, high accuracy reference and fast transient response. The LTC3770 delivers all the performance these demanding 
applications require. 
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High Power Buck-Boost 




97% Efficient Single Inductor Buck-Boost Controller 

The LTC®3780 is Linear's latest addition to our growing family of true buck-boost regulators. This wide input voltage range, 
high power controller is capable of delivering efficiencies of up to 97% for a 12V, 5A output from an input voltage range of 
4V to 36V. Its current mode topology and single inductor architecture enable simpler solutions than traditional SEPIC or 
transformer-based designs. With up to 400kHz operating frequency, compact, high power density designs are easily achieved. 
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READERS SOLVE DESIGN PROBLEMS 



Shunt regulator speeds 
power supply's start-up 

Michael O'Loughlin, Texas Instruments, Nashua, NH 



In certain applications, design 
■H requirements may call upon a 
system's switched-mode power supply 
to more promptly deliver its output 
than would the garden-variety power 
supply- Figure 1 shows such a supply's 
bootstrap, or start-up, circuit- In a 



switched-mode power supply's PFC 
(power-factor-corrected) preregulator, 
the circuit's PWM (pulse-width mod- 
ulator), IC p draws its normal operating 
power from auxiliary winding L p 
wound on boost inductor L 2 's magnet- 
ic core and diode . 



FROM RAW 
DC SUPPLY 



L 1 



D 1 

cs-M- 



T 



T 



VCC GATE 
IC 1 




* // TO OUTPUT 
"M— Oy) FILTER 



NOTE: DASHED LINE SHOWS MAGNETIC COUPLING BETWEEN WINDINGS L AND L 2 . 



Figure 1 In a conventional switched-mode power supply's bootstrap circuit, 
trickle-charge resistor R T and capacitor C H supply start-up power to the 
pulse-width modulator and controller, IC r 



L^v D 1 
^ TL431 




VCC GATE 
UC3853A 




NOTE: DASHED LINE SHOWS MAGNETIC COUPLING BETWEEN WINDINGS L 1 AND L 2 . 



Figure 2 In this augmented bootstrap circuit, transistor Q 1 delivers a robust 
initial pulse of current to capacitor C H , ensuring faster start-up and power 
delivery. 
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Resistor R T and capacitor C H form a 
trickle-charge circuit that supplies 
power for bootstrapping IC X into nor- 
mal operation. In conventional de- 
signs, R T comprises a high resistance 
that delivers just enough current to 
overcome the standby current and sup- 
ply a trickle charge to holdup capaci- 
tor C H , which stores enough energy to 
power the PWM circuit until the 
power converter begins operation. 
Under normal circumstances, the cir- 
cuit's slow start-up response poses no 
problems. 

When faster power-on response 
becomes important, you can reduce the 
bootstrap time by reconfiguring the 
start-up shunt regulator (Figure 2). 
Capacitor C T ; shunt-regulator IC D p a 
TL431; diode D 3 ; transistor Q x ; and 
resistors R A through R D form the boot- 
strap circuit. At power application, 
capacitor C T holds no charge, and the 
series-pass regulator that Q 1 and D x 
form determines the voltage at the 
PWM's power input, V AUX . 

At turn-on, the V AUX voltage reach- 
es its peak voltage, V AUX pEAK , which the 
ratio of resistors R A and R B determines. 
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Capacitor C T and resistor R c conserve 
energy by setting the bootstrap circuit's 
turn-off time and voltage. Resistor R D 
supplies bias current to D p the TL431 
shunt-regulator IC, and resistor R £ keeps 
transistor Q x within its safe operating 
area by limiting its collector current. 

To design the circuit, begin by select- 
ing resistors R A and R B to establish the 
peak charging voltage, as the following 
equation shows: 



+ V m + V R 



where V REF represents the TL431's 
internal reference voltage. Next, select 
resistor R c to reduce the shunt-regu- 
lated voltage below the nominal V AUX 
voltage, V VAUX NOMINAL , which the aux- 
iliary winding supplies: 



RC T 



Vref xR a + (Vref-Y 



REF v AUX_NOMINAl) R B 



v AUX_NOMINAL V REF 



-IV 



Choose capacitor C T 's value to set the 
bootstrap time, T OQ , as follows: 



O, 



2xT 



BOOT 



As in Figure 1, diode D 2 and auxil- 
r 

ating power to IC r EDN 



iary winding L 2 provide normal oper- 



Build a USB-based G PI B controller 

Bostjan Gla ar, Marko Jankovec, and Marko Topic, 
Laboratory of Semiconductor Devices, Ljubljana, Slovenia 



□ Contemporary research labora- 
tories include a variety of in- 
struments that connect using any of 
several interface methods to a PC for 
automating procedures and collecting 
data. Although different communica- 
tion interfaces exist, the GPIB (gener- 
al-purpose-interface bus) still enjoys 
wide popularity. The host PC must 
include a suitable GPIB controller — an 
internal interface card or an external 
device. Newer PC designs are phasing 
out traditional internal buses, such as 
PCI, ISA, and EISA, in favor of other 
standards, so using an external con- 
troller offers a more appropriate ap- 
proach because external I/O ports, such 
as RS-232 and USB, tend to maintain 
backward compatibility. 

This Design Idea covers the devel- 
opment of a GPIB controller, which 
turned out to be easier and cheaper 
than commercially available alterna- 
tives. The design uses easy-to-obtain 
components with a total component 
cost of approximately $50. For com- 
parison, a commercial controller costs 
at least 10 times more: $500 to $1000. 
The USB 2.0-compliant controller, an 
external device, draws its operating 
power from the bus and provides plug- 
and-play operation and high-speed data 
transfer. In addition, a USB-controller 
design extends its applications to note- 
books and other computers that lack 
available I/O slots. The controller re- 



sides on a double-sided pc board and fits 
into a 123 X30X 70-mm enclosure (Fig^ 
ure 1). To simplify controller use, the 
design uses National Instruments' 
(www.ni.com) Lab View graphical pro- 
gramming language to develop the 
appropriate driver. 

The design uses the FT245BM USB- 
controller IC from Future Technology 
Devices International Ltd (www. 
ftdichip.com), which features an 8-bit 
parallel connection to the host micro- 
controller and a virtual-communica- 
tions port to the PC-interface side. The 
circuit operates at a full speed of 12 
Mbps. Targeting use in GPIB applica- 
tions, the 75160 and 75161 ICs drive 
GPIB I/O lines. An Atmel (www. 
atmel.com) AVR AT90S8515 micro- 
controller provides firmware-resident 
sequence control and in-circuit-pro- 



grammable flash memory that simplifies 
firmware design and upgrades. The 
USB also can supply 5 V of power at as 
much as 500 mA, which eliminates the 
requirement for an external power sup- 
ply. The controller also supports the 
required low-power mode to reduce 
consumption to less than 1 mA. 

The designers used the Protel 
(www.altium.com) schematic-capture 
and pc-board-layout software to design 
the circuit. They used a milling 
machine to produce the prototype pc 
board and partially assembled the board 
with a manual SMD placer. You can 
also use a commercial prototype pc- 
board-fabrication service to prepare a 
double-sided pc board with plated 
through holes and manually assemble 
the circuit. Figure 2 shows an internal 
view, and Figure 3 shows the com- 
pletely assembled controller, which is 
easy and fast to build. 

The controller communicates with 
the host computer through a logical 
serial interface that enables use of the 



USB<^__^ USB 



SWITCH ED SUPPLY 



I^PB PA^ 
MICROCONTROLLER 



PC \. 



Jte~ 



Figure 1 This USB-based GPIB controller requires only four ICs. 
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+23.5dBm IP3 Active Mixer 



Super Low LO Leakage 



High Conversion Gain 




High Performance Downconverting Mixer Simplifies Your Receiver Design 

Compare this with the mixer you are using now. Any way you look at it, the LT®5527's IP3 and Noise Figure yield peak per- 
formance for your most demanding applications. And with reduced LO drive, superb LO isolation and high gain, the LT5527 
will reduce your solution cost, too. It's just one of many high performance RF solutions from Linear Technology. 



Features 



• 400MHz to 3.7GHz Operation 

• +23.5dBmIIP3@1.9GHz 

• 2.3dB Conversion Gain 

• 1 2. 5dB Noise Figure 

• -44dBm LO-RF Leakage 

• Single-Ended, 50Q, RF & LO Inputs 



LT5527 Demo Board 




▼ Info & Online Store 



www.linear.com 

Literature: 1-800-4-LINEAR 
Support: 408-432-1900 



XX LTC and LT are registered trademarks of Linear Technology 
Corporation. All other trademarks are the property of their 
respective owners. 
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Figure 2 A top view of the con- 
troller's pc board shows the USB 
connector (left) and the GPIB con- 
nector (right). 



controller with any programming lan- 
guage that supports serial-port com- 
munications- The Lab View driver is 
compatible with Lab View's built-in 
GPIB driver, thus simplifying adapta- 



tion of programs to the new inter- 
face. The driver is a collection of 
virtual instruments, which require 
only one more input — that is, a 
serial-port number — than a built-in 
GPIB driver. 

Thanks to its open-source design, 
the controller provides a highly 
cost-effective approach to control- 
ling GPIB instruments that's 
adaptable to many computational 
platforms- You can obtain the 
microcontroller's firmware; de- 
scriptions of the protocols; and all other 
necessary files, including a pc-board lay- 
out, at http://lsdie.uni-lj.si/gpib/- With 
that information, you can write a 
driver for whatever operating system 
or programming language you choose. 
In addition, the Web page includes 




Figure 3 The controller in its housing pres- 
ents a profile that's not much larger than a 
GPIB cable connector. 



firmware for the Atmel AVR micro- 
processor, a user's manual for the assem- 
bled interface, and additional notes on 
GPIB and Lab View. To download a 
1505 -kbyte, zip-formatted archive con- 
taining the entire project, go to: http:// 
lsd.fe.unilj.si/gpib/complete.zip.EDN 



Programs calculate 

1 % and ratio-resistor pairs 



Carl Rutschow, Upland, CA 

If you perform analog-circuit 
design, you'll occasionally need 
to use a resistor with a nonstandard 
value to produce a particular gain, 
ratio, or attenuation factor. You can 
create resistors of unusual values by 
connecting two standard-value resis- 
tors of 1% tolerance in parallel. 
Because it is impossible to readily pre- 
dict which resistor pairs will fall clos- 
est to the desired value, a computer 
program can help by calculating all 
combinations of standard 1% resistors 
to determine the best values for your 
application. 

The Visual Basic, compiled, exe- 
cutable file Rratio2.exe checks all stan- 
dard 1%-resistor values in a given range 
for a desired ratio, attenuation factor, or 
noninverting operational-amplifier gain 
(Figure 1). You can download the pro- 
gram from www.edn.com/05 121 6di 1 . 
You select the calculation mode via the 
program's window buttons. As an op- 



tion, you can choose whether the pro- 
gram displays all possible values or only 
the values closest to the target value. 

Using standard 1%-resistor values, 
a second program, RPar2a.exe, also 
available at www.edn.com/051216dil, 
checks and displays all appropriate 
combinations that generate a desired 
parallel resistor's value. The program 



(a) 



ViuO—i 

|r 2 

i-ov 

1 R1 



RATIO = 1- 



R 1 ■ 



generally calculates several parallel 
combination values that fall well 
within 0.1% of the desired value. By 
comparison, a single 1% resistor's 
nominal value may differ by as much 
as 1.45% from the desired value. Note 
that, for both programs, the calculat- 
ed resistance values depend on the 
paired resistors' tolerances. EDN 
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(0 



Figure 1 You can use the program Rratio2.exe to calculate ratio (a), attenua- 
tion (b), or gain (c). 
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WORLD'S SMALLEST CURRENT 
LIMITERS PROTECT I/O PORTS 
FROM LOAD-FAULT CONDITIONS 

No-Load Flag and Overcurrent Flag Indicators Alert Microprocessor 

Highest Integration 

♦ Overcurrent Flag (FFLAG) and 
No-Load Flag (NOLD) Alert MP 

♦ 14ms Blanking Time Prevents 
False Alarms 

♦ Autoretry Function Reduces 
MP Overhead 

♦ Undervoltage Lockout (UVLO) 

Superior Performance 

♦ Inrush Current Limiting 

♦ 0.01mA Shutdown Current 

Space-Saving Footprint 

♦ Eliminates More than 
Six External Components 

♦ 6-Pin liDFN Package 



Ideal for GPS Modules, PDAs, Notebooks, and Cell Phones 
with Accessory Ports (SD, CF Memory Cards, and GPS Antennas) 



Part 


Current Limit 
(mA) 


Ron 

(Q) 


Input 
Voltage (V) 


No-Load 
Flag 


Overcurrent 
Flag 


Autoretry 


Package 
(mm x mm) 


MAX4826/7 


50 


0.7 


2.3 to 5.5 


Yes (10mA limit) 


Yes 


MAX4827 


6-mDFN (1x1.5) 


MAX4828/9 


100 


0.7 


2.3 to 5.5 


Yes (5mA limit) 


Yes 


MAX4829 


6-pDFN (1x1.5) 


MAX4830/1 


50 


1.4 


2.3 to 5.5 


Yes (5mA limit) 


Yes 


MAX4831 


6-mDFN (1x1.5) 


MAX4785/6 


50 


0.7 


2.3 to 5.5 




Yes 


MAX4786 


4-/5-SC70 


MAX4787/8 


100 


0.7 


2.3 to 5.5 




Yes 


MAX4788 


4-/5-SC70 


MAX4789/90 


200 


0.2 


2.3 to 5.5 




Yes 


MAX4790 


4-S0T143/5-S0T23/6-TDFN 


MAX4791/2 


250 


0.2 


2.3 to 5.5 




Yes 


MAX4792 


4-S0T143/5-S0T23/6-TDFN 


MAX4793/4 


300 


0.2 


2.3 to 5.5 




Yes 


MAX4794 


4-S0T143/5-S0T23/6-TDFN 


MAX4795/6 


450 


0.2 


2.0 to 4.5 




Yes 


MAX4796 


6-S0T23/6-TDFN 


MAX4797/8 


500 


0.18 


2.0 to 4.5 




Yes 


MAX4798 


6-S0T23/6-TDFN 


MAX4772/3 


200/500 


0.4/0.18 


2.0 to 4.5 




Yes 


MAX4773 


6-S0T23/6-TDFN 



AUTORETRY: SWITCH AUTOMATICALLY 
TURNS BACK ON AFTER FAULT REMOVAL 



REVERSE-CURRENT 
PROTECTION 




v C c 






EXTERNAL 




PLUG-IN 




DEVICE 


GND 
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www.maxim-ic.com 
FREE Mux & Switch Design Gum— Sent Within 24 Hows! 

CALL TOLL FREE 1-800-998-8800 (6:00 a.m.-6:00 p.m. PT) 
For a Design Guide or Free Sample 
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1-888-MAXIM-IC 
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Simplify worst-case PSpice 
simulations with customized 
measurement expressions 

Wayne Huang and Jeff Van Auken, Picor Corp, North Smithfield, Rl 



During IC design, worst-case 
simulations help designers ac- 
count for variations in characteristics 
of PNP and NPN transistors and base 
and polysilicon resistors- These four 
classes of devices alone produce more 
than 16 combinations of simulation 
conditions. To accommodate temper- 
ature variations, each combination 
undergoes simulation at —40, +27 
(room temperature), and + 125°C, pro- 
ducing at least 48 series of data to ana- 
lyze when simulations are complete- To 
help an IC designer evaluate simulat- 
ed waveforms' characteristics, PSpice 
provides a library of ready-to-use, pre- 
defined measurements, including 
bandwidth, gain/phase margins, and 
more. PSpice also allows a designer to 
use predefined YatX and XatNthY 
measurements to measure a waveform's 
y value at a given x value — usually, 
time — and to find an x value that cor- 
responds to the nth instance of a given 
y value (Reference 1). 

However, when a designer must 
measure the value of Waveform 1 
when Waveform 2 crosses a certain y 
value, predefined measurements do 
not apply because, unlike 
many programming lan- 
guages, PSpice allows no 
embedment- This Design 
Idea describes how to create 
a customized PSpice meas- 
urement expression that 
solves the problem. As 
Listing 1 shows, the meas- 
urement expression itself is 
straightforward- Line 1 
finds the X_value (xl) 
when Trace 1 crosses the 
yl_value for the nth posi- 
tive slope- Line 2, denoted 
by braces { } at the bottom 
of the listing, searches for 
the value of Trace 2 (y2) at 
xL Similarly, Listing 2 
shows how a designer can 
create a measurement ex- 



pression to find a y2 value when Trace 
1 crosses a yl_value for the nth nega- 
tive slope or when Trace 1 crosses a 
given percentage of its full y-axis range. 

Figure 1 shows a simulation example 
in which the input and the output volt- 
ages represent a comparator's input and 
output, respectively- When the input 
voltage is greater than the positive 
threshold voltage, then the output volt- 
age is high; when the input voltage is 
less than the negative threshold volt- 
age, the output voltage is low- Using 
customized measurement expressions, a 
designer can easily find the rising and 
falling thresholds and the comparator's 
hysteresis voltage for all conditions 
immediately after the probe data 
becomes available. If any condition 
exists in which the threshold doesn't 
meet the design specification, the 
designer can then go directly to that 
condition and spend time on further 
analysis. 

The simulation example describes an 
input-voltage monitor comprising a 
comparator that acts as a "power-good" 
block in a power-management IC. 
When the input voltage rises above a 




Figure 1 On-screen waveforms represent inputs and outputs for 
multiple simulation passes. 



13 V enable threshold, the output volt- 
age goes high and enables other circuit 
blocks. When the input voltage falls 
below a 10V disable threshold, the out- 
put voltage goes low and disables other 
circuits. The difference between the 
enable and the disable thresholds — 
that is, 3 V — defines the hysteresis volt- 
age. A worst-case simulation of the cir- 
cuit must account for variations in 
characteristics of NPN and PNP tran- 
sistors, base resistors, and polysilicon 
resistors in the circuit. Each device's 
characteristics can fall at either the low 
or the high end of the process specifi- 
cations and thus produce 16 combina- 
tions. 

The toolbar lists a few of the 16 pos- 
sible combinations. For example, 
LLLL refers to the case in which char- 
acteristics of NPN and PNP transistors 
and base and polysilicon resistors all fall 
at their low values. In addition, one 
pass of the simulation uses nominal val- 
ues; that is, the components' specifica- 
tions fall in the centers of their nomi- 
nal characteristics. For each combina- 
tion, PSpice simulates the circuit's 
behavior at low, room, and high tem- 
peratures, respectively, producing 51 
data traces for the block's input and 
output voltages for a total of 102 dis- 
played traces. After PSpice assembles 
the data, the circuit's designer must 
extract the actual threshold voltages for 
each condition for comparison with the 
circuit's specifications. 
Given the large num- 
ber of displayed traces, 
using the display's cur- 
sor to measure each 
threshold consumes 
much of a designer's 
time. Using a cus- 
tomized PSpice meas- 
urement extracts the 
threshold voltages in a 
fraction of the time 
and presents the data 
in tabular form. The 
table immediately 
below the waveform 
plot contains simula- 
tion results for all 51 
traces. Columns 1, 2, 
and 3 list results for 
nominal characteris- 
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DIGITAL TEMP SENSOR 
WILL NOT LOCK UP FC BUS 

Industry Standard Pinout with Built-in Bus Reset and Timeout 

Ideal for a variety of applications including industrial process control, notebooks, and office 
electronics, the MAX7500/MAX75017MAX7502* are small, low-cost, single temperature sensors 
that accurately measure temperature and convert it to digital format. Temperature data can be 
used to enable an overtemperature alarm, interrupt, or shutdown output. Internal bus-lockup 
circuitry protects against communication errors by preventing slave devices from holding up 
data lines due to noise. The MAX7500 features three address-select lines, while the MAX7501 
and the MAX7502 offer two address-select lines and a manual-reset input. 




NOTEBOOK 





TEMPERATURE 
RECORDER 



FAX MACHINE 



♦ Timeout Feature Prevents Bus Lockup 

♦ l 2 C™ Bus Interface 

♦ 3.0V to 5.5V Supply Voltage Range 

♦ Low 250(iA Supply Current 



♦ ±2°C Temperature Accuracy 

♦ -55°C to 125°C Temperature Range 

♦ Small MSOP and SO Packages 

♦ Improved LM75 Second Source 



Purchase of I C components from Maxim Integrated Products, Inc., or one of its sublicensed Associated Companies, conveys a license under the Philips I C 
Patent Rights to use these components in an l 2 C system, provided that the system conforms to the l 2 C Standard Specification defined by Philips. 
"Future product— contact factory for availability. 

JV\AYA/V\ 

www.maxim-ic.com 
FREE Temperature Sensors Design Guide— Sent Within 24 Horn's! 

CALL TOLL FREE 1-800-998-8800 (6:00 a.m.-6:00 p.m. PT) 
For a Design Guide or Free Sample 
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LISTING 1 MEASUREMENT EXPRESSION FOR x1 



View Measurement 



Y2atY1 S!G_Pos(1 Zy1_value,n_Qccurl= y2 

"ttDesctt* Find the value of trace 2 at the X_value corresponding to the 
*8Desc8* nth postive slope crossing the given Y1_ value for trace 1 

"ttAcgl tt" Name of trace 1 
K ttAfg2tt K Name of trace 2 
K #Arg3tt K nth occurance 
tttiflWYI Value 

{ 

1 1 search forward for n_occur: level [y1_value, positive) 11; 
2| search forward xval (k1 ) !2; 



LISTING 2 MEASUREMENT EXPRESSION FOR y2 



Y2atY1 SIG_Neg(1 ,2,y1_value,n_occur)=y2 
{ 

1 1 search forward for n_occur:level (y1_value, negative) !1 ; 
2| search forward Xvalue (x1) !2; 

} 

Y2atY1 SIG_Percent(1 ,2,y 1 _pct,n_occur)= y2 
{ 

1 1 search forward for n_occur:level (y1_pct% ) ! 1 ; 
2| search forward xval (x1) !2; 



tics, and columns 4, 5, and 6 list results 
for low, room, and high temperatures 
when all devices' specifications reside 
at their lower extremes- 
Row 1 of the table displays the 
measurement expression and results 
for the enable-voltage threshold. 
When the output voltage first cross- 
es 4-5V (one-half the simulated cir- 



cuit's 9V power-supply bus voltage) on 
the positive slope, the simulation 
records the value of the input voltage 
as the enable-threshold voltage, and 
row 2 measures the disable-threshold 
voltage- Rows 3 and 4 measure the 
enable- and disable-threshold voltages 
by another method: When the output 
voltage passes 50% of the full-scale 



value for the first and second times, 
PSpice measures the value of the 
input voltage. Row 5 calculates the 
hysteresis voltage. EDN 

REFERENCE 

El PSpice User's Guide, Cadence 
Design Systems Inc, June 2003, 
www.cadence.com. 



Tiny twisted-pair transmission line 
solves test-fixture woes 



Glen Chenier, Allen, TX 

Engineers often construct test 
fixtures that include high-speed 
differential signals. Although miniature 
coaxial cable is widely available, 
there's no commercial off-the-shelf 
source for small-gauge twisted-pair 
cable that's suitable for differential sig- 
nals. Although Category 5 Ethernet 
cable contains four twisted pairs, it's too 
large for crowded fixtures and for 
attachment to the Amp Z-Pack con- 
nectors some fixtures require. Many 
engineers are unaware that they can 
twist together two lengths of AWG #30 
Kynar- insulated wire — garden- variety 
wire-wrap and prototype cut-and- 
jumper wire — to make a 10211 differ- 
ential-transmission line. If you use 
Kynar's dielectric constant and the 
insulation's thickness to compute its 
properties, the line's calculated differ- 
ential impedance works out to 11 OO. 
In practice, differential TDR (time- 
domain-reflectometer) measurements 



show that the line's actual impedance 
consistently measures 10211 — only 2% 
away from the target impedance and 
thus close enough for most practical 
purposes. 

To make your own twisted pair, start 
with a long AWG #30 Kynar- insulat- 
ed wire and fold it in half. Enlist a co- 
worker to hold the cable's closed end by 
slipping the loop around a screwdriver's 
blade. If you're working alone, slip the 
loop around a doorknob. Tightly twist 
the two wires' free ends together and 
insert the twisted ends into the chuck 
of a Dremel (www.dremel.com) rotary 
tool. Tighten the chuck and hold the 
Dremel tool so that the wires are 
stretched tightly, are of the same 
length, and lie parallel with each other. 

Apply a slight amount of tension to 
the wires and start the tool. As the 
wires twist together, the pair shortens 
and pulls the tool's operator toward the 
loop support. A variable-speed Dremel 



tool works best when you operate it at 
its slowest setting. If you have only a 
fixed-speed Dremel tool, avoid over- 
twisting the wires by preparing a length 
of 10 to 20 ft of cable at a time. The 
extra length allows time to switch the 
tool off and avoid overtwisting the 
wires. Cut off and discard the cable's 
nonuniformly twisted end sections. 

The amount of twist in the wires is 
not critical, but the wires should be 
firmly twisted together. Using approx- 
imately eight to 10 twists/in. works 
well. To count the twists, hold a portion 
of the cable against a ruler or measur- 
ing scale under a magnifier and count 
16 to 20 "bumps," or half- twists, per 
inch. Using too many twists per inch 
uses excess wire and increases losses and 
propagation delay. For the lengths in a 
test fixture, losses are insignificant 
except at extremely high frequencies. 

You can also use a variable-speed hand 
drill with a or 3 /8-in. chuck to twist 
the wires, but you need to fold the wires' 
free ends several times and wrap them 
in duct tape to ensure a snug fit in the 
drill's chuck. When using any power 
tool, wear safety glasses or other eye pro- 
tection during the procedure. EDN 
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USB CANbus I2C RS 




mart 



USB to l 2 C 
for PC's 



NEW! UCA93LV - bus-poweredl 
USB I2C interface - great for laptops! I 
400kHz bus monitoring / addr. filtering! I 
Also: PCI93LV - PCIbus version I2C I 

I master/slave/bus-monitor. $499.00 



USB to RS232 



I EASILY turn legacy RS232 devices into 
USB with just one ic! Simply replace | 
| RS232 level-shifting ic with FT232BM 

including all Windows/Linux/Mac drivers! 



Saelig Company Inc. 

p: 888-7-SAELIG 
www.saelig.com 




Advertise in 




Product 
Mart! 

Call Judy Keseberg at 
800-417-5370 
for rates and 

deadline information. 



These are the same ultrasonic sensors and components 
formerly made by Polaroid and are now manufactured 
by SensComp. Visit www.senscomp.com for complete 

product information. 

Phone: 734-953-4783 
Fax: 734-953-4518 • info@senscomp.com 



C-fllQ™ Standalone / fr» 
LL|C Vision System 4 |^ 

OEM $79. sra««mf f m 



Electronic 

Cabinets 

Withstand 

Earthquakes 

Electronic cabinets 
specifically designed 
to withstand severe 
earthquakes are avail- 
able from Equipto 
Electronics Corporation. 
Independently tested, 
the seismic hardened 

cabinets meet the NEBS standard for Zone 4, 
the most severe, for earthquake resistance. 
The product line includes both standard 
enclosures and EMI/RFI shielded cabinets 
from FCC through TEMPEST applications. 
Free engineering assistance is provided. 

Equipto Electronics Corp. 

Phone 800-204-7225 • www.equiptoelec.com 
e-mail: info@equiptoelec.com 




mbest IDE for ARM ARM ® 




640x480 Image Sensor, Color/BW, 4x3", C/C++ 
Programmable x86, CompactFlash FAT, Ethernet TCP/IP, 
RS232/485, RTC, TTL 

wimtmmm 

Machine vision; ID mark check; Pattern recognition; 
Industrial process control; Motion position detection; 
Security monitoring; image acquisition and recording. 



50+ Low Cost Controllers with ADC, DAC, solenoid drivers, 
relays, file system with CompactFlash, LCD, DSP motion control, 
18 UARTs, 300 l/Os. Custom board design. Save time and money. 



Software for ARM7&ARM9 
30 days evaluation for Free! 

- integrated development environment 

- project manager 

- source -code editor 

- GNU compilers, assembler and linker 

- GNU ansi C library 

- supports ARM build tools 

- source-level debugger 

- ARM instruction set simulator 

- flash programmer and other tools 

- source code examples 

- online documentation 



1724 Picasso Ave., Suite A 
Davis, CA 95616 USA 



TFR\[ Tel: 530-758-0180 • Fax:530-758-0181 
J- -LlYlNf www.tern.com ■■pn ga 
INC. sales@tern.com L^JsJtti 




To advertise in Product Mart, call call Judy Keseberg at 800-417-5370 
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CIRCUIT PROTECTION 




3.3V ESD protection 
device targets systems 
transitioning from 5V 

Providing pin compatibility with 5 V 
protection devices, the ixClamp- 
3304A 33V ESD (electrostatiodis- 
charge) -protection device allows simpli- 
fied board design in industrial-equipment, 
computer, and portable-communication 
designs- Providing protection for four 
lines from ESD, the device features a low- 
leakage current and a low clamping- volt- 
age range. The SC-89 package measures 
1 .7 X 1.7 X0.6 mm and fits into SOT-666- 
or SC-89-based 5V designs, providing 
reliability at a less-than-5V level. The 
ESD-protection device costs 28 cents 
(1000). 

Semtech Corp, www.semtech.com 



Slow-blow surface-mount 
fuses guard against 
frequent power surges 

Targeting use in systems with fre- 
quent surges, these slow-blow, sur- 
face-mount fuses come in a 1206 form- 
factor chip size. Clear time characteris- 
tics of the fuses include 100% rated cur- 
rent at a four-hour minimum; 200% 
rated current at a 1-sec minimum, 120- 
sec maximum; 300% rated current at a 
0.1 -sec minimum, 3 -sec maximum; and 
400% rated current at a 0.002-sec min- 
imum, 0.05 -sec maximum. The ROHS 
(reduction-of-hazardous-substances)- 
compliant surface-mount fuses cost 30 
cents (100,000). 

Raychem Circuit Protection, www. 
circuitprotection.com 
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WHEN LINEARITY MATTERS 

// llll 
//Ill 

a ni\ 



Optichron's breakthrough Turbolinear™ technology delivers the highest linearity data converter modules in the industry. 





Using a high-performance buffer 
amplifier, analog-to-digital converter 
and Optichron's Linearizer with 
Turbolinear™ technology, our 
OM1400A-105 provides a module 
solution that alleviates systems 
constraints in communications, 
medical and industrial applications. 



OM1400A-105 ADC Module 




OM1400A-105 ADC Module Features 

• SFDR:90dBc(typ) 

• SNR: 70dBFS (typ) 

• Input bandwidth: 205 MHz 

• Single-ended, 50 ohm analog input buffer ' 

• 3.3 V CMOS compatible 

• BGA form factor 

• Compatible with standard PCB assembly techniques 



Optichron, Inc. 510.249.5200 Main I 510.249.5230 Sales I sales@optichron.com I For product information, please visit www.optichron.com. 
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SMD fuse features 
breaking capacity of 
100A at 250 and 277V 

□ The UMT250 SMD fuse features 
breaking capacities of 200A at 
250 and 277V ac or 100A at 125V dc 
over a current range of 315 mA to 4 A. 
measuring 10X3X3 mm, the fuse takes 
up 80% less volume than a typical 
microfuse or a 5 X20-irmvcartridge fuse. 
The ROHS (reduction-of-hazardous- 
substances) -compliant SMD fuse costs 
56 cents (100). 
Schurter, www.schurter.com 

Protection thyristor 
provides a range of 
current ratings 

□ The Teccor Q2L series SIDACtor 
thyristor measures 1 mm high and 
features 54% less pc-board space and a 
5 1 % smaller profile than the vendor's DO- 
2 14AA. The protection thyristor provides 
bidirectional transient- voltage protection 
and peak-to-peak current ratings of 75A 
for a 5 X 3 1 0/1 X 700- |JLsec event with an 
ITU/YDT waveform, 80A for a 10X 
1 000- |xsec event with a GR 1089 wave- 
form, and 100 A for a 10x560-|jLsec event 
with a TIA-968 waveform. The series 
complies with ROHS (reduction-of-haz- 
ardous-substances) regulations. 
Littelfuse Inc, www.littelfuse.com 



Thin-film fuse features 
stable characteristics 

The miniature 0402-sizedTFlOA 
™™ thin-film fuse quickly responds to 
unwanted circuit inputs. It provides 
overcurrent protection for circuit clocks 
in electronic devices and features an 
internal resistance of 320 to 35 mfl, low 
power consumption, and low voltage 
drop. The product has a rated voltage of 
24V and a rated current of 0.05 to 2.50A. 
The TF10A costs $360 (1000). 
KOA Speer Electronics Inc, www. 
koaspeer.com 

Quick-acting-fuse 
series has a 50A 
breaking capacity 

0V Quick-acting fuses in the thin- 
™™ film, flat-chip MFU series feature 
5 A rated-current values and stability in 
accordance with UL 248 14 and IEC 
60127 4. The MFU 0603 and MFU 0805 
have a 0.5 to 4A current range with a 
32V rated voltage; the MFU 0805 has a 
5A rated current and a 63V rated volt- 
age. At these voltages, the devices fea- 
ture a 50 A breaking capacity. MFU fuses 
cost 17 to 37 cents (5000), based on size 
and value of the rated current. 
Vishay Intertechnology Inc, 
www.vishay.com 



MAKE YOUR NEXT 

PCB LAYOUT 
A MASTERPIECE 




MICROPROCESSORS 



I EM software combines 
energy management, 
frequency scaling 

□ The Nucleus EM (energy manag- 
er) combines ARM IEM (in- 
telligent-energy-management) software 
technology and DVFS ( dynamic- volt- 
age-and-frequency-scaling) hardware. 
The product enables the use of the IEM 
technology at the RTOS level. Av- 
ailable in source-code format without 
royalty fees, Nucleus software licenses 
cost $12,495 per seat. 
Accelerated Technology, www. 
acce I e rated tech n o I ogy.co m 



32-bit microcontroller 
series supports 
CAN and LIN 

□ The vendor based its MB91270 
microcontrollers on a 32-bit FR- 
601ite CPU core with internal clock speeds 
of 32 MHz. The units incorporate a 24- 
channel ADC and support CAN (con- 
troller-area networking), seven channels 
of LIN (local- interconnect network) 
configurable as SPI (serial peripheral inter- 
face) or UART, and three channels of I 2 C. 
The series includes the MB91F272, fea- 
turing a main clock and a subclock, and 
the MB92F1272S, with only a main clock. 



PADS® PCB Design Solutions 

What Michelangelo did for the 
Sistine Chapel you can do for 
your layout when you use PADS 
complete PCB design solution. 

If you are striving for 
excellence for an easy to use, 
intuitive solution, PADS gives 
you the freedom and power to 
create, at an affordable price. 
To find out more, download the 

latest technical paper at 
www.mentor.com/rd/padspaper 
or call us at 800.547.3000. 
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The devices are compatible with the ven- 
dor's 16-bit MB90340A microcontroller 
series, allowing the use of the same basic pc- 
board design for developing control units 
requiring more CPU performance- The 
MB91270 series are available in QFP400 
packages and cost $8-85. 
Fujitsu Microelectronics America Inc, 
http://us.fujtsu.com 



Graphics-programming 
tool adds on to audio- 
system processors 

□ The DSP Conductor graphical- 
programming tool suits the ven- 
dor's CS4961XX CobraNet-based audio- 
system processors- The tool lets users drag 
and drop audio-processing blocks, and it 






3120-F7 thermal rocker switch/ 
circuit breaker. Available in single 
or double pole. They look like twins, 
but are different making them 
suitable for a variety of applications. 



No two circuit breaker 
applications are alike 

Only E-T-A offers 
more technologies 

The fact is that more technologies allow for 
superior, more precise circuit protection. It is 
critical that your design is protected with the 
correct circuit protection. Your reputation 
depends on it. 

Every application is different and requires a 
specific circuit protection solution. Only E-T-A 
provides the complete range of available 
circuit protection technologies. 
One call to E-T-A will ensure your design 
has the right circuit protection technology to 
enhance your products safety, reliability and 
brand reputation. 

Get more! Go to www.e-t-a.com or contact us at 
1-800-462-9979 



Circuit Protection & Control 



calculates and reports the DSP resource 
usage before delivering the code- The 
vendor plans to extend the DSP Con- 
due tor's programming features to 32-bit 
audio DSP families for consumer markets. 
DSP Conductors are complimentary 
with the purchase of the vendor's CS- 
496 1XX audio-system-processor ICs. 
Cirrus Logic, www.cirrus.com 



Security processor 
suits SME- net working 
equipment 

The single-chip, ARMv4-compli- 
ant SafeXcel-5 140 RISC processor 
integrates embedded security acceleration 
and provides full-duplex, 45-Mbps per- 
formance for small packets and full-duplex, 
100-Mbps performance for average-sized or 
large packets. Features include hardware 
implementations for 3DES, AES, SHA-1 , 
and MD5; a random-number generator; 
and public-key acceleration. The enter- 
prise security processor also includes pack- 
et filtering and flow processing; NAT, N AT- 
T, NAPT, IPSec, and SRTP (secure-real- 
time-transport-protocol) processing; and 
SHA-256, AES GCM (Galois Counter 
Mode), ASE-XCBC-MAC-96, and ex- 
tended-sequence numbers. Dedicated IP- 
Sec packet-processing hardware reduces 
power consumption. The SafeXcel-5140 
costs $40. 

SafeNet, www.safenet-inc.com 



Software has DSL 
capabilities for 
integrated designs 

Rhapsody 6. 1 DSL software targets 
systems with drawing and design 
equipment requiring compliance with 
SysML (systems-modeling-language) 
version 0.91. The Systems Designer ver- 
sion also features simulation capability 
through a GNU compiler installation, 
an action-language-mapping guide, and 
a simulation-menu item. The product 
generates C code that complies with 
MISRA (Motor Industry Software Re- 
liable Association) standards. 
I-Logix, www.ilogix.com 
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Audio engine adds 
aacPlus support 

The Xtensa HiFi 2 audio engine 
uses Coding Technologies' (www. 
codingtechnologiesxom) aacPlus Ver- 
sion 2 codec engine, a superset of Version 
1 . The engine supports SBR and AAC- 
LC. Designers must license the Xtensa 
HiFi 2 audio engine and the accompa- 
nying Xtensa LX processor. The AAC- 
LC decoder costs $44,000. 
Tensilica Inc, www.tensilica.com 



8-bit microcontroller 
family can use 3 or 5V 
power supplies 

Using a 3 or 5 V power supply, the 
8-bit F 2 MC-8FX family includes 
the 28-pin MB95F136H unit. It offers 32 
kbytes of flash memory and 1 kbyte of 
RAM; an eight-channel, 10-bit ADC; 



eight external interrupt inputs; 19 I/O 
ports; and support for two channels of 
UART, LIN ( local- int erconnect-net- 
work), or serial-I/O interfaces. Features of 
the 100-pin MB95F128H include 60 
kbytes of dual-operation flash with two 
memory banks; 2 kbytes of RAM; a 12- 
channel, 10-bit ADC; and support for 
LIN, UART, and PC interfaces. The 48- 
pin MB95F118H provides 60 kbytes of 
flash and 2 kbytes of RAM; an eight-chan- 
nel, 10-bit ADC; and eight external in- 
terrupts. The microcontrollers come with 
a development kit comprising the MB- 
2146-301, an evaluation board for devel- 
opment with 3 V power supplies, the MB- 
2146-303, and a board for a 5V combi- 
nation with the MB2 146-09 functioning 
as the interface adapter from the PC USB 
port. The MB95F136H, MB95 128H, and 
MB95F1 18H cost $4.50, $7.25, and $5.45, 
respectively, and come in small-outline 
packages, low-power QFPs, and QFPs. 
Fujitsu Microelectronics America Inc, 
www.fujitsu.com/us 




TEST & MEASUREMENT 



Long-distance TAP 
connection features 
Gigabit Ethernet 

HI Using communication links, the 
™™ TapCommunicator suits remote, 
high-fidelity communications of bound- 
ary-scan-test vectors and device-pro- 
gramming data. Systems running boun- 
dary-scan applications in the production 
or service industries must be close to the 
target or unit under test, often requiring 
the boundary-scan controller and target pc 
boards or subsystems to collocate and also 
to support widespread corporate-test top- 
ologies. The product includes an uplink 
and a downlink module for coding and de- 
coding the boundary-scan applications 
and is compatible with the IEEE-standard 
802.3z, 1998 (Gigabit Ethernet), and IEEE 
1 149. 1 . Operating on IEEE 1 149. 1 proto- 
cols and state machines allows the device 
to be vendor- independent and allows its 



use with any compliant tester, emulator, 

or programmer product. 

JTAG Technologies, www.jtag.com 



Dedicated test devices 
target MIMOWLAN 
technologies 

CTB The wireless IQnxn MIMO (mul- 

™™ tiple-in/multiple-out) test system 
and the One-Box tester MIMO add-on- 
software package for IQview and IQflex 
instruments find use in advanced MIMO 
wireless-LAN products. Targeting IC and 
product developers, the IQnxn provides 
flexibility for expandable arrays of inte- 
grated and synchronized VSAs (vector- 
signal analyzers) and VSGs (vector-signal 
generators) for wireless products. Running 
on the IQview or the IQflex test platform, 
the One-Box tester executes production- 



If faster edge rates and new bus 
technologies are part of your 
next design, you need the right 
tools and they need to be easy 
to use. HyperLynx is the 
industry leading high-speed 
solution that allows you to make 

pre-route design tradeoffs, 
including trace topologies, buffer 
technologies, termination tradeoffs, 
as well as crosstalk, EMC, power, 
and cost tradeoffs - all before 
routing a single net. To find out 

more, download the latest 
hands-on high-speed tutorial from 
www.mentor.com/rd/hxdemo 
or call us at 800.547.3000. 
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test programs using advanced analysis 
techniques, delivering test times close to 
norvMIMO products. An IQnxn MIMO 
test system in a starter configuration costs 
$147,500, an IQnxn MIMO expansion 
unit costs $59,000, and a One-Box tester 
MIMO add-on-software-package single- 
user license costs $5995. 
LitePoint Corp, www.litepoint.com 



Handheld spectrum 
analyzer takes 
radiation measurements 

□ The 9102 handheld spectrum ana- 
lyzer, targeting network operators, 
broadcast stations, regulation authorities, 
and engineering offices, tests actual radi- 
ation against defined limits- The 9131 



EMF (electromagnetic-field) -measure- 
ment option allows EMC (electromag- 
netic-compatibility) measurements and 
supports spectrum- and network-analysis 
applications- Antennas for various appli- 
cations are optional- The 9102 with the 
9131 EMF-measurement option costs 
$9000- 

Willtek Communications, www. 
willtek.com 

EDA TOOLS 

CE-ATA simulation 
models target "Mikey" 

□ Suiting Hitachi's 8-Gbyte Micro- 
drive, "Mikey," CE-ATA simula- 
tion models allow designers to simulate 
interaction between CE-ATA product 
designs and microdrive-based devices at 
the presilicion stage of chip development. 
Simulation models are available to 
select customers. 

Denali Software, www.denali.com 

Layout- and logic-design 
translators port design 
environments 

□ Two translators port designs for 
Protel's design environment to the 
vendor's tools. A logic translator allows 
designers to import individual Protel 
design files into the vendor's Pantheon 
pc-board-layout tool, and the logic 
translator can import Protel logical files 
into the vendor's Mozaix schematic-cap- 
ture, design-entry tool. Both devices use 
Protel ASCII files in the import process. 
Layout and logical translators for Protel- 
based designs are available on HPUX, 
Sun Solaris, Linux, and Windows plat- 
forms and cost $5000. 
Intercept Technologies Inc, 
www. i n terce pt.co m 

Upgraded pc-board suite 
provides LabView soft- 
ware compatibility 

□ Series 9 of the vendor's EWB 
(Electronics Workbench PC- 




Un less you're looking for plated through-holes — then you're In luck 




Introducing the new ProtoMat S62, a robust 
machine that will produce any of your circuit 
ideas — even plated through holes — right 
at your side. Just send it any CAD/CAM file 
and this quiet device will produce a perfect 
prototype in minutes. 

• Affordable, entry-level price tag 

• The best milling speed, resolution, and 
accuracy in the industry 

• Single-sided, double-sided, and multilayered 
machining without hazardous chemicals 

• Automatically changes tools, and doesn't 
require a compressed air supply 

• Optional vacuum table and front-to-back 
alignment camera 



See a free Webcast anytime at 

www. I pkf usa . com 



LPKF ProtoMat® S62 



Laser & Electronics 

North America 1-800-345-LPKF Toll Free 
UK & Ireland +44-1344-455046 
Germany +49-5131-7095-0 
France +33-1-60 86 16 23 
AUS & NZ +61-2-9793-9542 
Israel +972-3-9025555 



76 EDN | DECEMBER 16, 2005 



productroundup 



EDA TOOLS 

Board group) DesignSuite provides po 
board tools compatible with the ven- 
dor's Lab View testing software- The 
suite allows the EWB MultiSim simu- 
lation environment to exchange files 
with Lab View and acquire real-world 
data in Lab View and apply it to Multi- 
Sim simulations- Designers can import 
simulation results into Lab View or 
SignalExpress in their native formats 
and use the results as benchmarks dur- 



ing testing and debugging. Additional 
features include the ability to use math- 
ematical expressions within analyses 
during simulation, circuit wizards that 
automatically generate circuitry to 
match user-defined parameters for op 
amps and MOSFET amplifiers, and the 
ability to prioritize routing order by net 
or routing a single net in the Ultiroute 
9 autorouter. 

National Instruments, www.ni.com 
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PADS® and HyperLynx® 
Available through Value Added Resellers 

PADS resellers are full-service 
companies that provide sales, 
tech support and customized 
services in your region. These 
resellers are our partners; they 
understand your needs and 
can help you grow your 
business. PADS resellers provide 
solutions that will improve the 
quality of your designs on time 

and within budget. Visit 
www.mentor.com/rd/buypads 
or call us at 800.547.3000 
to find your local reseller. 
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Phone/game combo fails to engage an audience 

V| Launched amid fanfare in 2003, Nokia's N-Gage melded a mobile phone with a hand- 

I held game machine. Last month, the company quietly admitted it had sold only a third of 
the 6 million units it expected to ship over three years and announced it would cease develop- 
ment. What went wrong? Although the logic of combining two popular devices seemed sound, 
the company managed to produce a whole that users perceived as considerably less than the 
sum of its parts. 

In addition to a dearth of compelling games and a high price, two design quirks doomed the 
machine. First, the user had to open the battery compartment to insert a new game card— an 
astonishing inconvenience. Second, in an apparent attempt to keep the display free of smears 
from the user's cheek, Nokia positioned the phone microphone and speaker along one edge of 
the housing, thus forcing the user to hold the device perpendicular to the face when talking. 
Incredulous consumers immortalized their disdain in a sarcastic Web site (check out the photo 
galleries at www.sidetalkin.com), and not even a subsequent redesign that alleviated the "taco- 
talking" position could help N-Gage recover any cachet— by Matthew Miller 
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Scalable, cost-effective 
solution for complex 
PCB designs 

Quickly placing critical components to 
optimize logical connections is just one 
of the many tasks made easy with 
OrCAD® PCB Designer. Here are some 
others: 

• Producing customized reports 

• Adding or customizing drill tolerances, 
symbols, and characters 

• Routing power and ground to split 
power planes 

• Quickly creating the fanout for dense, 
high-pin-count devices 

OrCAD PCB Designer suites offer a 
complete front-to-back PCB design 
solution based on powerful technology: 

• OrCAD Capture® schematic entry 

• OrCAD PCB Editor place-and-route 
(based on Cadence® Allegro® technology) 

• SPECCTRA® for OrCAD autorouter 
(based on Cadence Allegro technology) 

You can further enhance productivity 
by adding optional PSpice® A/D for 
circuit simulation or by adding 
OrCAD Signal Explorer (based on 
Cadence Allegro technology) for signal 
integrity and topology exploration. 

We've assembled some of your most 
common PCB design issues into a 
booklet, the OrCAD PCB Designer 
Solutions Guide - get your FREE 
copy today! 



Visit us at 
www. ema-eda. com/PCBDesignerGuide 
or call us at 800.813.7288 
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Cypress Handset Solutions: 

More performance in every phone 



X CMOS IMAGE SENSORS 

3-Mp resolution CMOS sensors 
with digital camera-like quality 
www.cypress.com/ ad/ sensor 



IrDA DIODES 

Fast FIRD photodiodes in the 
industry's smallest package 
www.sunpowercorp.com/ ad/ opto 



AMBIENT LIGHT DETECTION 

Automatic screen backlighting 
control for optimal readability 
www.sunpowercorp.com/ad/opto2 



CAPACITIVE TOUCH 

Integrated, configurable replacements for 
mechanical buttons, sliders and touchpads 
www.cypress.com/ ad/ capsense 




DUAL-PROCESSOR 
INTERCONNECTS 

Over 400 Mbps of bandwidth, 
flexible memory-mapped interfaces 
www.cypress.com/ad/MoBLDP 



MULTIMEDIA 

STORAGE CONNECTIVITY 

High-speed USB connectivity 
to multimedia storage devices 
www.cypress.com/ ad/USBlp 



LOW- POWER MEMORY | 

More talk and standby time T 
in power-hungry handsets 
www.cypress.com/ ad/SPDRAM 



Cypress wireless handset solutions: You should 
be talking with us. As handset designs ride the 
convergence wave, Cypress has you covered. Our per- 
formance products meet the most rigorous speed, talk time 
and throughput specifications. Our library of technical 
resources helps get you to market fast. 



FOR MORE INFORMATION 

Check out the product URLs listed above 
or visit our Handset Solutions Center at 
www.cypress.com/ad/handsetsl 



CYPRESS HANDSET SOLUTIONS: WHOLE PRODUCT SUPPORT 



Application Notes/White Papers 



Capacitive Front Panel Display 

Interfacing MoBL® Dual-Port with Tl OMAP1710 Application Processor 
3 Megapixel Flash Implementation 



Technical Articles 



Using Memory Buses To Build Modular Portable Architectures 
Capacitive Sensing in Cell Phones 

Developing Low-cost Modular Handset Architectures Using Dual-Port Interconnects 



Reference Designs 



■ CY461 8 EZ-USB NX2LP™ Reference Design Kit 

■ CY461 9 EZ-USB FX2LP™ MTP Solution 



For more articles on capacitive sensing, interprocessor connectivity and 
other handset related topics, please visit www.cypress.com/ad/techHbrary 
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